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, RADIO FREQUENCY 
CABLES 


CALLENDER‘'S CABLES LIMITED 


‘ OLK STREET LONDON Ww 
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A.B. Metal Products are proud to announce that their famous H Type range of 


with “ CERAMI( insulation 


Switches 1s now available 


best quality electrical Porcelain, giving 


Stators and Rotors are manufactured in 
the highest degree of insulation, together with first-class Radio frequency 


(Characteristics 


Early deliveries can be quoted, your enquiries. 


Wr 


A.B. Metal Products Ltd 


16, BERKELEY STREET, LONDON, W.I. 


Phone 


New Standard of 
Efficiency in a V.H.F 
Power Tetrode 


PRINCIPAL CHARACTERISTICS OF QY5 - 125 
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FILAMENT 


CAPACITANCES 


LIMITING VALUES Va max 
Da ™ax 

Vg2 max 

Pg2 max 

le max 

(full ratings) ¢ max 


reduced ratings) max 


The Mullard power-tetrode, QY3-125, is the most efficient 
valve of its class in the world. Its outstanding character- 
istics include low driving power, low power consumption, and 
high power gains at V.H.F. With a maximum anode 
dissipation of 125 Watts, this valve will give an output of 
375 Watts up to 120 Megacycles, and 225 Watts up to 200 
Megacycles. The QY3-125 is particularly recommended for 
use as an oscillator or R.F. amplifier in compact communi- 
cations and allied electronic equipments, operating in the 
\.H.LF. range. 
SPECIAL FEATURES 
Low-inductance Anode Lead — Higher Frequency Perfor- 
mance 

Double Helical Filament —Low Inductance and Low Hum 

Bottom Screen Shield—Low Anode Filament Capacitance 

Zirconium Coated Carbon Anode —Continuous Gettering 

Powdered Glass Base —Low R.F. Losses 


American Giant 5-Pin Base 


Full technical details of this and other types in the Mullard range of 


all-glass V.H.F., valves will be supplied on request to the address below 


& INDUSTRIAL VALVE DEPT 
AVE ONDON, WC? 


wy 


vr us 


ESTAB 40 YRS 


RADIO Please quote Dept. W.W TELEVISION 


Now available in this country... 


RONHMEE « 

tie ¢ TAPE RECORDING 

4) it a | ab ‘md AMATEUR RADIO 

BALL TYPE CRYSTAL PUBLIC ADDRESS 
FIDELITY MICROPHONE 


a he 
BRIEF SPECIFICATION 


va fs 
Fiat from 20.7500 cps Re 


tan ‘£3 “19° 6 


« PREMIER MAGNET TAPE RE RDER 


% WE ARE PROUD TO ANNOUNCE that we have obtained the SOLE AGENCY for the 
RONETTE BALL TYPE CRYSTAL MICROPHONE. We confidently claim that the superb 
per'ormance o: this Microphone will amaze you 


207- EDGWARE ROAD: LONDON -W:2 


TERMS OF BUSINESS: 
Cash with order o ver £1. Please add I for 


Post Orders under 10/. 1'6 veder 4 nless otherwise stated 


Telephones : AMBassador 4033 
PADaington 3271/2 


FOR HIGH-FREQUENCY 
INSULATION 


specify : FREQU ELEX 


|. Porcelain for general insulation. 
2. Frequeléx for High Frequency insulation. 
3. Permalex and Templex for Capacitors : 
{ : : pends on th se of the Rod 
t i leg racy 1s tlined in the Int 
Ma ( Panel R Specif 
Radio Freq ( ceramics 
aa 


“ 4 ro ’ for Sr 


@ Bullers 
LOW LOSS CERAMICS “iq | 
louse 9971 (3 lines) Grams’ *‘ Bullers, Cannon, London’ 


BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion Hi 
BLIb 


RADIO“ 


ESTAB 40 YRS 


these quote Dept. W.W TELEVISION 


The NEW 


PREMIER MAGNETIC TAPE 
RECORDING KIT 


$2 - _ including ALL parts, Valves, Cabinet, Loud- 
speaker, Ree/ of Tape and Rewind Spool, 
(Carriage and Packing 15 -) but excluding Microphone. 


The kitincory orates the NEW MODEL LANE TAPE TABLE already assembled and ready for use, a6 VALVE 

SPECIALLY DESIGNED AMPLIFIER KIT including Bias and Erase Oacillator for use with the 

above unit, A REEL OF TAPE and a WELL MADE WALNUT FINISHED TABLE CABINET to 

house the complete unit. Outside dimensions when closed: Heizht 

13) ' Le 17in.,. Depth 13fin SPECIFICATION o. the NEW LANE 
. ‘ TAPE TABLE:— 


high standards and incorpora 


INSTRUCTIONAL a Wow" and "Flutter" throughout 
“ aa & 
BOOKLET 2’6 ae Fe Kaho a: -aeta 
This is credited it a com- pines. REWIND. Provision for fast 
and torward run in tess than 
plete Kit of the Tape 1 


min. in either direction. THREE 
Rocorder is ordered. MOTORS obviating friction drive 


HIGH FIDELITY RECORD 
> fee eg FEATURES of the PLAYBACK | HOUR APPROX 


t S PLAYING he Table fitted with 
[ inciude S€ parate : sleet bond 
~ and Treble lift controls 
na low gain Input 
R cord Playback in- wing approx hr. playing 
May b fed from standard 1 200ft. Ree of Tape 
hone pick-up or : TAPE SPEED? 
om the Speaker wae For use on Ac "200 250, 50 cycles 
Z mains only 
of your radio 
14 
AMPLIFIER 
KIT COMPLETE 


The NEW LANE TAPE TABLE 


; <<“ e aor y 
. 7 
- f o 
(% S ae 
The PREMIER ae P 
MAGNETIC TAPE RECORDING an = . f= 
when completed compare ay P 
ably with all existing makes j ene oo? 
As is usua! in all PREMIER KITS every — h4 
single itern down to the last nut and bolt is 
supplied The chacsis is punched and lay-out This Recording Outfit has 
diagrams and theoretical circuits are include been designed for use with 
LACH UNIT MAY BE PURCHASED SEPARATELY ~ c.-1 ng ae , BOY 
agnetic ape ith this 
PREMIER AMPLIF.ER KiT PREMIER TABLE CABINET NEW LANE TAPE TABLE igh quality tape a frequency 


eso on | eee £4.18.6 £16.10 .0 ange of 50 c.p.s. to 9,000 


at tape speed of 
gancca age 5 - packing an arrvage 16 picking and carriag 7iin. sec can be readily 


WORKING MODELS CAN BE SEEN AT THE ADDRESS BELOW eee ee 
MICROPHONE OFFER SPECIAL OFFER—The above Unit built and ready £36.10.0 
For details see page to plugin, complete with Ree! of Tape and Ronette ,,,,, ¢:., 


opposite 0-88 5 Ball Type Crystal Microphone 


o nacking 


207: EDGWARE ROAD-LONDON-:W-2 


Post Orders under 10/-, 16 Je 


40 TR 
AD! : TELEVISION 
RABIO Please quote Dept. W.W 
TRANSMITTER RECEIVER TYPE TROH EX-R.A.F. TRANSMITTER TIIS4 SERIES 


Hu 


POWER SUPPLY UNIT and LF 
AMPLIFIER 


BUILD A PROFESSIONAL LOOKING 2 STAGE QUALITY 
RADIO AT LESS THAN HALF 

TO-DAY'S PRICE AMPLIFIER COMPLETE 

with in. ENERGISED 

LASS SST SSOye 


4 watts 
RECEIVER UNIT 1 ’ A 


£6.19.6 


ye 


MAINS NOISE ELIMINATOR KIT 


THE COMPLETE KIT 


RIISS RECEIVERS ‘ CRYSTAL MICROPHONE 


‘ Higt 
22 6 


CAR BATTERIES—BRAND NEW 
plate WALKER 


65 
te READING 


RIISS RECEIVERS AVAILABLE ONCE AGAIN! : 
A.C.R. 2K C.R. TUBES 75 
19 6 ‘ - - 5 plate DELCO 
Bury exw! BRAND ; 
AERIALS NEW! 97 
a“ V.C.R. 97 CR. TUBES +. 23 plate DELCC 
“ 


130 
« te WALKER 
2.5.0 


110 
PREMIER'S MOST SENSATIONAL OFFER GERMANIUM CRYSTAL DIODES 
THE ‘ + 4 VALVE SUPERHET 
FAMOUS SOBELL TABLE RECEIVER 46 
METAL RECTIFIERS FULL WAVE 
8 


These aerials make ideal fishing rods os é lL. WAVEBANOS EHT Pee Type 
HEADPHONS ‘ 1.47 
Balanced Armature Low Resistance SPECIAL OFFER 
High Reciotance a. PREMIER 
12 4 De Luxe 
Ligh weighs, High Resistance Mhoice of 6 C rs : nec ALARM 
] ' creased 
ADMIRALTY neruax RE-ENTRANT 
PA LOUDSPEAKERS 


<8: 19-6 
Covered ful'y by Manufocturer’s Guorantee 


g 2 
ACCUMULATORS £6.19.6 


EX-U.S.A. U.H.F. AERIAL 


IMPORTANT ANNOUNCEMENT 
ur advertisements are those 
submit*ine ad@vertisemen 


alters’ 


207- EDGWARE ROAD - LONDON: W:2 


dpa bd OF BUSINESS: 
Cash w ' 0. over £1. Please I ‘or ’ phones : AMBassac 4033 
Post Orders under 10/, 1't ter 40 ess otherwise stated PADsngton 3271/2 


IMPORTANT ANNOUNCEMENT Wr CANNOT ACCEPT R°SPONSIBILITY FOA NOR CAN WE GUARANTEE AN -- 


£6 10 - 
H.T. ELIMINATOR AND 
TRICKLE CHARGER KIT 


£2 
CABINET (WALNUT FINISH 
i ‘ . 


£226 
SUPER QUALITY TELEVISION 
MAGNIFYING LENS 


COPRECT ASPECT WHITE 
RUBBER MASK 
' aced T 1611 
SORBO RUBBER MASKS 
» A n 5- 


96 


THE COLLARO 3RC511 
3-SPEED AUTOMATIC 
RECORD CHANGER 


NEW LOW PRICES ~! 


ha Permanent 


Including 
Purchase Tox 


-11° 


Pkg 


PRICE 611 


Carr./ins 
BATTERY CHARGER KITS 


* MAINS 


£1 

tiamp £1) 
| CARBON HAND MICROPHONE 
2 witct aticiie a4 


Picase quote Dept. W.W 


PORTABLE ELECTRIC AUTO-CHANGE 
RECORD PLAYER AND AMPLIFIER 
COMB'NED 


Price 19 «ns. 


THE FAMOUS * CHANCERY HIGH 
FIDELITY MICROCELL PICK-UP-TYPE 


GPX for Standerd and Long Playing 


. 


¢ £213 
‘ f sla 
#1.11.6 


GARRARD ELECTRIC ‘GRAM MOTOR 


£5176 


UNITS 


a Ma H 
Please ad xtra ackine 
ALL THE ABOVE ARE FOR USE ON A.C. MAINS ONLY 
FRACTIONAL H.P. MOTOR 
ame AS mot 1 act 


hase AS 


riage ard pack 


TELEVISION 


4 


A worRLD FAMOUS Manufacturer's 
Surplus of RADIO RECEIVER CHASSIS 
T-valve RECEIVER 


L Ls « Ma 
OUR WAVERBANDS \4M.24™ 4 
M 600M. 600 2,000 M 

\r ‘ » 4 


? 
SoM lee 
' RNIB} 


7-VALVE SUPERHET 
CHASSIS 


19 6 


#3 10 - plus 76 carr ‘pkg 
S-VALVE SUPERHET RADIO 
CHASSIS 


\ 


‘ 
AS A SPECIAL OFFER—CABINET ILLUS 
TRATED ABOVE AND CHASSIS, TOGETHER 
45.5.0. Plus 76 Corr. Pkg. & Insurance 
PREMIER SUPERHET COILS 
may ‘ tres, set with circuit. 10 


WHITE RUBBER MASK | Tue. 86 


207- EDGWARE ROAD: LONDON: W-2 


TERMS OF BUSINESS- 


Cash « ¢ 
Post 
or 


COMPONENT SOLD 


PREM 'ER PRODUCT BY 


“RMS OTHER THAN OUASELV4S 


9 


87% of all ideas and 
impressions are received 
visually. Bear this in mind and 
let the public see what you 
can produce by exhibiting 


CENTRAL AFRICAN RHODES 
CENTENARY EXHIBITION 


JUNE Ist WRITE DIRECT TO:- 
AUGUST 31st P.O. BOX 974, BULAWAYO 


SOUTHERN RHODESIA 
1953 TELEPHONE 5731 


Wiretess Worip 


Routine Factory testing of Mumet 
toroidal cores. 


: 4 - 
| Measurement of Magnetic prop- T echnical Contr ol Precision measurement of magnetic 
erties of Radiometal Stator Lam- characteristics of toroidal Mumetal 


| inations by A.C. Potentiometer cores by the Ferrometer 


The key to the consistent excellence 
of TELCON Magnetic and 
Special-purpose Alloys. 


oscope in use in Precision measurement o dutomatic testing of physical 
© laboratory) X-Ray difraction pattern aracteristics of Telcon wire specimens 


Close technical control of production is an all-important factor in the manufacture of Telcon Metals. 
Accurate tests and measurements are made at various stages in the course of production and the above 
illustrations show a few of the many routine examinations conducted in our well-equipped laboratories. 
MAGNETIC ALLOYS—Mumetal, Radiometal, Rhometal, H.C.R., Permendur,R2799, 36/64, Dust. 
RESISTANCE ALLOYS—Pyromic, Calomic, Telcuman, Telconstan, Telconal 


SPECIAL ALLOYS—Thermostatic Bimetals 140, 400, 15, Telcoseal, Invar, Beryllium-Copper. 


TELCO 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD 


HEAD OFFICE: 22 OLD BROAD STREET, LONDON, E.C.2 TELEPHONE: LONdGon Wali 7104 
ENQUIRIES TO: TELCON WORKS. GREENWICH, LONDON, S.E.10 TELEPHONE: GREenwich 5291 


FERROXCUBE 


c PermnivTe 


FOR TELEVISION | 


nents, with the 
jue to Ferr nae, th 


tion of TV 


DEFLECTION COIL YOKES 


M ari | x 


OTHER APPLICATIONS 


vision receivers, Mullard Ferroxcube 
{ ed yo also t r wid ployed in line communications, radar, 
LINEARITY AND PICTURE WIDTH CONTROLS ‘ ther sf , | t ic equipments. The purposes for 
x ‘ ’ be extruded into rod vt it 1s already being mos cessfully applied in such 
linearity and pictu juipments imciude | , wide band transformers 

magn my id pulse | transformers 


on 


ntrol in a compact ass 


PLEASE WRITE FOR FULL DETAILS 


faa) Mullard rerroxcuse 


MULLARD LIMITED CENTURY HOUSE SHAFTESBURY AVENUE LONDON w.c2 


MPF 376 


Come to Classic for “The Classic Service 
t of the British Isles and abroad All goods advertised are normally available from stock. 


AMPLIFIERS AND Hi-Fi EQUIPMENT TAPE RECORDING EQUIPMENT VIEWMASTER COMPONENTS 


Leak T with iT} Simon npho Mode! 2B WB 200 S'V Chassis 
Williamson (Goodse is Sound Mirror, table WB IO! Chassis S 

Quad with ntre 0 Sound Mirror, F WB 102 TB and P < 

Sound Sales AZ 10 Oradmaster, Tape WB/103M y ‘ 

Quad Ra Feede 19 Microphones, A — mens VTORWOre 
Leak Radio Feede 2 Tapes, Scotch Boy O3A Auto Transformer 
Chapman Radio Feeds 2 «6 Bradmatic Heads 04 Smoothing 
PICKUPS AND PICKUP HEADS Bradmatic Heads 
~aeeegng ee _ moss Bradmatic Re rding Am 
Reflectograph Tape Des 
Reflectograph Rec. Amp 
Bradmatic Plate Coils. each 
Bradmatic Osci!lator 
Bradmatic Mumeta 
Bradmatic Guide F 
Bradmatic Bias Re 
Bradmatic Sex 

Reslo Ribbon M 


Tape Recording and 


RF 
RP OS Loudspeake 

300 Pre-Amp! ifier : 
106 Frame Transformer 


107 1 


Acos GP 2 i Hea 

Acos Heads 

Collaro Pickup A 

Collaro crysta 

Collaro Magne 

Decca Pickus 

Decca Magne 

Garrard Pick 

Leak Pi< kup 43 
Leak Pick : j stylus 
Connoisseur ghtweight &7 earite Coils, HM, K'SHTS. WV 


MOTORS AND AUTO. _CHANGERS Eanes Cae “ondensers 


Connoisseur 2 speed ; TELEVISION Morganite Resistors 
sey Auti ange —_ Morganite Variable Resistances 
» atv Pes (Set 6) 
Collaro 6 ‘ j y master a ern s e 
Collaro @ % po Sete Se 5 Westinghouse Rectifiers 36 EHT 100 
Decca }-» ' Westinghouse Rectifiers 14 A'B6 
Decca De HIRE-PURCHASE rms " Westinghouse Rectifiers 14.0 36 
Trin A Westinghouse Rectifiers WX.3 
Chancery acta e Viewmaster Enth 5 r reas Westinghouse Rectifiers WX.6 
. t yo nt in st . Westinghouse Rectifiers 36 EHT 45 
PEA Tt what you wa s £ , ; 
SPEAKERS AND UNITS Westinshowse Rectifiers 36/EHTISO 


ee ee 


ne Tran 

$108 Scanning Co 
09/1 Focus Magnet 
10 Width ne 


-ecococcooseooe0o 


~waeeocoouw 


1 Boost Choke 


oooe 


112 Tube Support 


onversion kit 


2“o~ 
“@quw-w 


Sunwsanwe-Oenee 


Goodmans Aud 6 Take it 


Geedmans Axi« by return of Post. Send for r t CC Condenser Type CPS5VO 
Decea Corner 3 TCC Condenser Mera! pack CP47N 


4 TCC Condenser Type CPSSQO 
6 
0) 

Acoustical Corner Ribt 0 Cathode Ray tubes all types ava v Wearite R.F. Choke 
0 
0 


onan 


Decca HF: Cabine cies 


for Viewmaster from stock binets Bulgin Parts (complete set) 
Tannoy Dvo-Conce 407 


and Engraved Knobs Belling Lee Conn. Unit and Fuses 


Swoeeeeeeeoavildowooocewoeeeeeeeeocedc- 


The Classic Electrical Co. Ltd. THE HI-Fi TELEVISION SPECIALISTS ' 


352/364 Lower Addiscombe Road, Croydon, Surrey Rayhane: Addiscombe 6061/2 


aa 


Wirecess Worip 


An_ infinite 


~ Goodmans Loudspeaker 
. 
‘An infinite capacity for taking pains” aptly summarises the closely controlled 
techniques employed in the production of Goodmans speakers. Here, in the cone 
moulding department, the cones, on which the speaker performance ultimately 
iepends, receive their final precision “ moulding’ and inspection. Moulding 
one method of treatment employed. The cones are given a special pressure 
atment They may then be resin treated, accurately trimmed to size and 
cted 
of the processes has a profound effect on the acoustic properties of 
speaker ; and all available scientific resources are employed to er 
ontrol 


GOODMANS INDUSTRIES LTD. Axiom Works, Wembley, Middx. WEMbley 1200 | 


The fundamental resonance of the cone is 
determined by clamping the diaphragm at its 
periphery and driving it by another loud- 
speaker. This loudspeaker is fed from a 
variable frequency oscillator and air-coupled 
to the diaphragm under test. At the funda- 
mental resonance, a noticeable increase in 
amplitude of the driver diaphragm is observed 
Below) A final visual check for consistency 


The 

AXIOM 150 
Mark Il 

12" 

HIGH 

FIDELITY 
Loudspeaker 


This is the latest in the Goodmans 
High Fidelity range. Bass resonance 
35 <.p.s. 

Write for details. 


Three heads are better, than one 


The Connoisseur Super Lightweight pick-up has three interchangeable | Pick-up with 
one head £4 .10.0 
plus £1.19. 0 P. Tax. 


heads cach fitted with an easily replaceable armature system 
Complete with a semi-permanent sapphire. Downward 

pressure 8-10 grams for standard recordings Extra heads 
and 4-6 grams for microgroove recordings ; each £2.10.0 


plus £1.1.8 P. Tax. 


o ge eo, 
Spare Armature System 
v , with sapphire 10s. 3d. 
ee plus 4s. 5d. 


r. oan 


Green spot with .0O1” radius sapphire 


for Microgroove recordings 
Red spot with .0025" for modern standard 


Yellow spot with .003' for older standard. 


A. R. SUGDEN & CO. 1 ff (ENGINEERS) LTD. telephone: Halifax 69169 


Well Green Lane, Brighouse, Yorks. 


Jus 1952 Wirecess Woru 


DUBILIER 


MICA 
DIELECTRIC 
CAPACITORS 


Eminently Suitable for 
H.F Transmitting and 


R.F. Heating Circuits 


Makers of the first and of 
the largest Mica Capacitors 
in the world, Dubilier have 
maintained the lead in this important branch of capacitor 
engineering. 
The example illustrated is a solid filled mica dielectric capacitor 
in a low loss moulded phenolic resin container. Lt is designed for 
use on medium D.C. voltages, with a small superimposed R-1 
current, or as the tank circuit capacitor in low power medium and 
long wave transmitting equipment. 
Full details of capacitance values and ratings are available on 
request. 


Derik 


DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., NORTH ACTON, W.3. 


Phone: Acorn 2241 (5 lines). Cables: Hivoitcon, London. Marconi International Code. Grams: Hivoltcon, Wesphone, London. 


D73 


« Wor JuNE, 1952 


nena 
[SUPREME | | A*THuRS Have 
LARGE STOCKS OF NEW VALVES 
AT TEST METERS IN STOCK 
Avo TAYLOR” TEST METERS, SIGNAL 
ANY GENERATORS AND MEGGERS IN STOCK 
Leak Point One Amplifiers 
icon Seekee thee. 


Chapman Tuning Units 
7 Crystal and Moving Coil Microphones 
Decca Replacement Heads and Pickups. 
é Goodmans Axiom 150 Speakers 


Partridge Output Transformers 
Williamson Amplifiers 


Cossor Double Beam Oscilloscope — 


T.V. Aerials give the utmost Diiitnes 
nd satisfaction and provide LATEST VALVE MANUALS 
yopular range on the market MULLARD, OSRAM & BRIMAR No. 4.5 - each. 


re is a reliable TELECRAFT eS =. cae. 


every district—for any TELEVISION SETS, WIRE AND TAPE RECORDERS 
ALWAYS IN STOCK 
Goods offered subject to price alterations and being unsold 


fe ocTrome | 


THUR GRAY. LTD i 

Guaranteed for y vectatinsincs nasi first 
years, the famous OUR ONLY ADDRESS : Gray House, 
A22 n istance j 

oor agen Bisson 150-152 Charing Cross Road, London, W.C.2 
First class construc T 

tic and high sen 
sitivity. Built to stand 
up to all weather 
conditions. Seamless 


eader, adjustable Steel Mast 
mp to fit masts from liin. to RADIO MAIL 

i hock Absorber Reflecto: — ——_ 
j The FA22 still leads for 

jurability and reliability 4, RALEIGH STREET, NOTTINGHAM 


room Aerial! 15 
fl § 


le, wall mounting £2 
> chimney lashed £3 INTRODUCING 


wall 


hug ee A RESISTANCE-CAPACITY BRIDGE 
yma NY ce 8 AT 30/- ONLY 


Triple array, 10ft 
terference areas) 
H'’ mast mount 
liin. to 3in. dia £3 10 Note the following points 
2, long distance to ih ‘ ——— ; , co aC] 
jin. mast £5 17 6 } . mene 
hing transformer 6 6 extra 
There is a TELECRAFT AERIAL (‘or 
every contingency—indoors or out. 
BETTER THAN ANY — CHEAPER 
THAN MOST 


> 


Mole Bar 5833/4 and 4765 
TELEGRAM TELEGRAY, WESTCENT, LONDON 
ABLES TELEGRAY, LONDON 


5 


THIS 'S THE FIRST TIME THAT AN INSTRUMENT 
OF THIS CALIBRE HAS BEEN AVAILABLE AT SUCH 
THORNTON HEATH, SURREY A LOW PRICE 


Heath 1/91-2-3 


cam —s SCOTTISH ENQUIRIES 
"LOUIS GRACE, 28 Langside TAMP WITH ALL ENQUIRIES PLEASE 
Piace, Glasgow, 5.1 

Giffnock 2992 OVERSEAS 34 EXTRA 


Me rvee PMIR/2 


MAGNETIC TAPE 


RECORDER with 
GENERAL PURPOSE LOUDSPEAKER & POWER AMPLIFIER UNIT 


vevsultli 


H $ 3 ‘tessional quality tape recorder plus . . . ane . 
ere 1s a professional quality tape recorder plus an ao rhe WwiTH an IG H-FIDELITY 


which provides a range of facilities that is truly unique. 

complete equipment is in two carrying cases, one housing the 
recorder and the other a loudspeaker and power amplifier unit. 
rhe recorder unit employs three separate motors, one each for 


capstan head, magazine reel and take-up reel. The response is J y f 
relatively flat to 9,000cs and not more than minus 6 db at EARLY DE Lit ERY 
10,000 cs. Tape speed 7}in. per sec. These two units, which OF THE ORIGINAL 


together weigh under 100 lbs. and may be used independently, 


provide the following facilities :— MSS. TAPE RECORDER 


Tape Recorder Unit only Tape Recorder and Loud- 


R di T speaker Amplifier Unit 
<> Reserding oe Tape Additional facilities PMR rf 
@ Replay from Tape to line 


From the moment of its introduction in April 
Input f | j Replay from Tape at 10 w. is ’ 
@ Input from low impedance @ Replay P 51, the PMR 1 was accorded widespread 
microphone or 600-ohm ‘ Tt Mm Mected 
talancad tine @ Built-in monitor loud- acclamation us fact was reflected in a 
speaker. demand that was truly overwhelming, and 
@ Output for monitor head- deliveries inevitably suffered. Thanks to 
phone and 600-ohm un- @ Output for Studio loud- improved manufacturing facilities we are now 
balanced line speaker (10 w.). fulfilling all outstanding orders, and for the 
; 7 . , z future can assure carly delivery. The high 
Both of above Units together with Disk Recording Machine. standard of performance of the PMR 1 remain: 
@ Copying from Tape to Disk. @ Replay from Disk at 10 w- unchanged 


@ Recording on Disk direct from microphone or line. 


If two disk recorders are used the above facilities become 
continuous 
The machine includes three tape heads allowing a comparison 
to be made between incoming quality and recording quality 
whilst recording 

Fullest technical details on request 


M.S.S. RECORDING CO LTD.. POYLE CLOSE, COLNBROOK, BUCKS Tei, Colnbrook 234 


A § Wort June, 1982 


-and wizard performance 


> 
T ~ 


NEW OSMOR 2 RANGE OL harm away all 
Joubt diff 


Low-loss Polystyrene 

formers 
, % Packed indamp-proof 
fe Onty lin. high containers. 

A % Variable iron dust % Fitted tags for easy ' x 
KS. A : : cores. connection. 


cs 
— ~~ As an 
And they're backed by the OSMOR quality guarantee ! 
_— 


Supplied with leaflet giving data, circuits, etc. 4. each 


COILPAC 


A ‘ ~ 

svasiabe MATCHED COMPONENTS Various types of OSMOR Dials, ¢ 
WARNING ! Avoid inferior +mitations Genuine OSMOR Coilpacks FS. Speakers, Transf ners, et et t match ou oils and « 
are sold only under the name OSMOR area ste 


FREE CIRCUITS 


(Dep!. W.31), BRIDGE VIEW WORKS, BOROUGH HILL, 


OSMOR RADIO PRODUCTS LTD. CROYDON SURREY. Telephone : Croydon 5148 ¥ 


FOR RADI[ORY Le) ELIABILITY 


THE ACRU ELECTRIC TOOL MFG. CO. LTD. 


Speedy and Accurate 
FOOT-OPERATED 


WIRE STRIPPER 


uuon work on 
mall flexibl 
Saameat ' 
meter Hy: We are pleased t dvise customers that we have 
cutting the pened a new facto and our new address is 
production of 


© manufacturer Chapel Street, Stockport Road, 
. Levenshulme, Manchester 19 
: j ter (Telephone No. Rusholme 4613) 


out side ate 


r cables use 


, Our plant and machinery have een considera in- 

EXCH TYPE | Ove plane and machinery have. been considerably 
H TYP! reased, and we will in future be able to supply with 

te 11g é much better « ll products from the following 


Hyde B 


Jepartment 


GLASS BLOWING DEPT 


Bs m Switches 

old g_ ‘rons nd Elements 

BUCK & HICKMAN LTD. ELECTRICAL DEPT. ‘nya and Elements 
NDOD> ,;&6W hapel Road. I Thermostats wit 

, - Ney Wat . ad. Abbey Estate ENGINEERING DEPT. Surf Plates, Spring Winders 
bite : —_— w hittals treet Callipers, et " 


ESTER: Ada t t.1 > . ‘ 4 
. es w e dealt with in the promptest manner 
OW: 49 Robert tr | $ be cea p ptes a 


Wrrecess Worip 1? 


Pad, T a 
icra “Stay ae rest Distributors 
creen APPL AN, a BY RE provucrion istributor’ 
“FS RADIO CENTRE ““ for all 


10 TOOLS Py TAPE REG ; 
ececr® KT r$ ot Nee Ainp, =~ ROERS BURGOYNE 


' é5 
<te 
SPECIALISTS . “fs PRODUCTS 


AVOTHER “BURGOYNE” OU ALITY PRODUCT 

Presenting the 

“BURGOYNE” MAGNETIC RECORDING 
AMPLIFIER KIT 


we we etd brads emp 
two completely independent sections. The fire 
, ' amopmhone rad 


se with headphones 
nied A magic eve 
ting overmodulat 

Rareoyne lat 


Ther pal is epecifically matched 
20 gns. cash pial microp bow 


ack amplifieremploye a total of 7 
tended for high-quality reproduct 
H.P. TERMS soe contiesle, angabtee 6208 Gast: te ened tn ord 
Deposit £7 se Lume ta give & perfectly linear response 
The pre life SPS7A high gain low 
12 m'thly p’m’ts | 280. Fpl mining os 
of 268 ean 


) avoid the forr 


lnstruction Manual pares stngee meee 6 
5. able 


amplifier described above employs at a? 


REC OMMENDED ASSOC A rED EQUIPMENT 


As mentioned above. we specifically recommend diaphragms are used. 4000 « ( resistance Finally, we have pleasure in announcing 
the ACOS MIC 22-2 as illustrated, which in- 14,000 ohms at |,000 cps impedance. 35 - per pair that a CABINET is now available to 
corporates the ACOS filter cell which gives house your home constructed recorder 


extreme sensitivity and high fidelity. The response : 
s substantially flat from 40 to 6.000 speakers and can particularly recommend the This is made of fully polished walnut with 


= cps. Price £66- cash or deposit 4 - Bakers Single Cone !2in. chassis at 6 15- or special strut hinges and two clip locking 


We have a very wide range of high fidelity loud 


and 12 monthly payments of 10/10. ; sayments of . for lid, and the cut out is intended for the 
deposit €2 15 - and 12 monthly payments of 10 , 
SCOTCH BOY TAPE is the fi * 

enn Geis Gad Ge cae aanaee The "BURGOYNE" TAPE TABLE js eminently Burgoyne" Tape Table. The cabinet 


stocks at 35 - a | 200ft reel, spare reels suitable for use with the © Burgoyne © Amplifier will take any plifier of r ble size. 

46. As previously advertised this is stil! available at Price £4 10 - or 30 - deposit and 12 monthly 

For monitoring. we recommend the £16 10- or £6 10- deposit and 12 monthly pay payments of 64 

s.G BROWN TYPE aes meats of 20. The Burgoyne Tape Table For all you want to know about Magnetic 

pps pettcthee: sag ae paca ate while not only giving first-class value for money, 's Recording, read ' Magnetic Recording ” 
obalt stee! magnets and stalloy a sound precision production by S.J. Begun, price 25 - per copy. 


FOR THE CONNOISSEUR 


muipmtent is 


TOTAL CASH PRICE 


The Hartley Turner tone control Pre- £68. 19s. 


Am piifier 
A special easy terms offer 
is made to enable you to 
acquire the above on a 
deposit of £23 and 24 
The Hartley Turner 215 Loudspeaker J . monthly payments of 45 - 


The Hartley Turner 20 watt Push Pull 
Amplifier 


*The BSR GU4 DEH 3 speed motor anit 

fitted with interchangeable Decca 78 moe 

and LP heads converting this well-know 

mode! into « transcription quality eait) £13.19. 


* An alternative to the GU4 DEH is available— @ A : ) } CONSTRUCTORS’ OFFER 
the Connoisseur Dual Speed Motor Unit with ‘ For those contemplating the construction of « cape mopetee 
light he ckup and 2 bh 5 A . o with only limited funds at their @ il. we l tor « 
ps or 433 ry 4 Reeds and matching limited period of one month only, offer & basic kit com- 
P prising 3 Tamsa Magnetic Recording Heads (one erase, two 
4 record playback, ete tor $65.0 cash agd 2 Collaro motors 
TOTA CASH PRICE £88. 14.4 or oo . at €8. 16.0 per pair. or the complete kit described above for 


deposit and 24 monthly payments of 56/6. 
£9.19.6 


dl] stems ar svailable separately for cash or on as) 


V ih -o MAIL ORDER SUPPLY CO., The RADIO CENTRE 
MUSeum 


ccc Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 


TRADE and EXPORT 
INQUIRIES INVITED 


Send S.A.E. for lists of equip 
ment available on H.P. Terms 


ADVANCE! 


| SIGNAL 


he 


TYPE 


Price £28 or 
£8 deposit and | 


thly payments “eb 


AVAILABLE FROM STOCK 


TAYLOR-WINDSOR 
ELECTRICAL MEASURING EQUIPMENT 


ANEW rane ah est Gear by TAYLOR Thisreliable range bas been cons “aaa y extended 
@nd wr can afte end e008 al! models beasy re Purchase term 


i2 MOVYTHLY 


uP 
MODEL DEPOSIT PAYMENTS 
Ciree\t Analyser 99 
Signal Generator 


Signa) Generator 
‘ 


em mr mm mmr _ mmr 
~o5he 3 CO ep POD 
ncn a toroto~ ah 


acos 
Combined HAND-STAND 


CRYSTAL 
MICROPHONE 


Pa ac MIC ol 


£4. 4s. 


A new range of 


RONETTE 

4 
a 4 a 
microphones partic 


rds. Microphones 


suitable for tape recc 


TERMS OF BUSINESS 
H.P.; 


with order,which 
spatched upon 
signing H.P. Agreement 
CASH : Cash with c.0.D 
f goods suitable for post 


end deposit 


w be d 


rder or 


AMPLION ALL-PURPOSE 
TEST METER 


SENSITIV 
RANGES 


£5 CASH 


COSSOR 
PORTABLE 


OSCILLOGRAPH 
CASH £28 or 


DPOSIT £9 6 8 and 


35 


it PIFCO oto, 


2.9'6 5--- 


The “BURGOYNE” 


Magnetic Recording Head 
FOR SUPERIOR PERFORMANCE AT LOWER COST 


DISTRIBUTED EXCLUSIVELY 
by MOS 


39/6 


each, post free 
Record Playback 
or Erase Head 


LEADING DISTRIBUTORS for 
HARTLEY-TURNER 
equipment 
for the connoisseur 


DECCA XMS 


PICK-UP HEADS - 
Dem fations at the Radic Centr 


For Standard and L.P 59/2 
DELIVERIES FROM STOCK Seo _ 


recordings Types A, B, 
Presenting the BSR -M bid N A RCH” Auto-changer 


A sterpic sign and technical excellence—a three speed sutomatic 
d to play 12in., 10in., and the increasingly popular 7in 


*%& New reversible dual stylus crystal 
pick-up has extended frequency 
range to 10,000 c.p.s. Self com- 
pensated for the L.P. lower 
frequencies with the Turnover 
frequency at the correct point 

natically re Beautiful styling and finish that 
n and motor will harmonise with any cabinet 
ast record design 


ORDER NOW for QUICK DELIVERY. (17. 17s., 
or £6 deposit and 12 monthly payments of 231. 


ALL B.S.R. THE ¥E-40°S n 
QUALITY GRAND ; ey 


GRAMOPHONE 
MOTORS | AMPLIFIER KIT 


part ¢ TREBLE AND BASS CONTROLS WHICH GIVE 
< Dual Speed BOTH BOOST AND CUT ABOUT A MEAN 
wt Unit Type REFERENCE LEVEL AT 1.000C8 ®HEAVY 
M.U.1 NEG FEEDBACK USED OVER THE STAGES 
0 AFTER THE EQUALISER CIRCUITS, ENSURING THAT ACTION OF THE TONE 
‘ ‘ * CONTROL IS UNIMPAIRED BY FOLLOWING AMPLIFIER STAGES 
*NO HARMONIC DISTORTION #7 VALVES 
«TWO INPUTS *FOR USE ON AC. MAINS 


M.O. ~ RFI RADIO FEEDER UNIT 


If provided with 


GA gdb 
ie le 


s own powe 


action manual in such 
that construction of 

kit w@ «imple and 
straightforward Profuse 
justretions and diagrams 


roduc 


"NEW. 2-SPEED TAPE = 


THE *‘ROYAL” 


S 


VITAVOX K12/10 loudspeaker 


\ 12° hig ualit eproducer with voice coil 


um rking on an effectiv 
00 maxwells. 10 Watts 


£16.16s. 
CASH or 
£6.45. deposi, 
and 12 monthly 
payments of 21 - 


£8.10s. cas o 


£3 deposit and 


1) monthly payments 


o 126 


Quality Grand 
Manual only 


46 


TYPE A KIT 6V6 6V6 OUTPUT 
£9 19 6 cash, or £3 deposit and 12 
monthly payments of 15 

Fully assembled and wired 
ready to use, £12 10 - cash, or £4 
deposit and !2 monthly pay- 
ments ot 176 


vot to point wirtng are 
pr an fed aod the construc- 
tor just cannot go wrong 
We reproduce diagram of « 
stage of the wiring taken 
trom the manual 


TYPE B KIT 616616 OUTPUT 
115 - cash, or €3:10- 


| and!l monthly payments 


— assem and wired 
y to use, £13 15 -, cash, or 
4410 - deposit and 2 monthly 
payments of 189. 


The aces GP29 DUAL STYLUS (Turnover) 


CRYSTAL CARTRIDGE 


£2.3.4 each 


slanced reproduction o! L.P. and Standard 


acos GP20 and GP19 HEADS 


; 


ck at 


£2 . 3. ry each 


We can offer delivery of 
Goodmans AXIOM 150 Mk. I! 
12° High Fidelity Loudspeaker. 


iO MAIL ORDER SUPPLY CO., The RADIO CENTRE 


“ MUS eum 


ccc? Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 


or complete with pick-up arm 


£3.11.5 


vy 


INSTRUMENT CASES 
FROM STOCK 


90 per cent of our standard range of cases, includ- 
ing enclosed racks, is available from stock for 
delivery within 48 hours. Imhof standard enclosed 
rack units in 4ft. and 6ft. sizes 19in. deep and taking 
19in. panels, and standard instrument cases in 
twenty-two different types and sizes are designed 
to meet the main needs of electronic instrument 
housing. They are available in any quantity from 
one upwards and give you the advantages of low 
price based on quantity production with no 
design worries or too! charges and NO PRO- 
DUCTION DELAYS. Please write for our 1952 
catalogue and latest price list of full standard 
range. 


ALFRED IMHOF LIMITED, 112-116 NEW OXFORD STREET, LONDON, W.C.1. MUSEUM 7878 


M. R. SUPPLIES Ltd-— 
BRIERLEY DIAMOND MICROARMATURE PICK-UP gto lata ameter rt cot tat 


rices nett 


Alle 
G@EC MINIATURE CRYSTAL CALIBRATORS ark 
new pick-ug , teworthy characterist Operat 4 
f which are ted t ¢ " 
The w 


HIGH DUTY TRANSFORMERS 


#710 
BLOWERS ‘ 


@ BC ONE-THIRD HP MOTORS 


£6186 Ais BTM. PRACTIONAL MOTORS 
4 a 


‘ 
47 6 HOOVER SP202, SHADED POLE MOTORS 
: polo «. 26 
PA SPEAKER UNITS © . 
as 
INTERCOM SYSTEMS Max 


£12 1 76 
AMMETERS 


76 
‘ DIAL THERMOMETERS 
" ‘ ’ 764 
. maar Prva IMMERSION PUMPS ao RAS 
‘ ‘ 1B P A IMO (LP ‘ 7 6 
£212 OHM-METERS 

326 

BTA, £15 IMMERSION THERMOSTATS 
756 


CAPILLARY THERMOSTATS 
f . 
17 6 


ent on 


4. MH. BRIERLEY Gramophones and Recordings LTD. ' : ‘ 
KRIRKSY TRADING ESTATE LIVERPOOL M. R. SUPPLIES Ltd., 68 New Oxford Street, London, W.C.1 


ne Muse 2958 


Wirecess Worip 


ADVANCE COMPONENTS LTD., BACK RCAD, SHERNHALL STREET, LONDON, E.17 


MODEL A 100 kc s—80 Mc's in six bands 
MODEL B 30 kc s—30 Mc/s in six bands 


c ratio curacy of both models is + 1% 


ADVANCE TYPE B4 


The Advance type B4 is a tried and 

proven generator which is essentially 

simple to use. One special feature 

is the accuracy of the R.F. 

output over the entire frequency 

range, achieved by the use of a crystal 

voltmeter and the subsequent 
elimination of all circuits advance 


having poor frequency characteristics. 


signal generator 


Full Technica’ Details 
available in Folder S11 W 


ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, £.17 Telephone - LARkswood 4366/7/8 


CAPACITANCE 


Our Silvered Mica Capacitors are mass produced 
to precision standards. Electrical characteristics 
which have previously been specified for labora 
tory standards are now a feature of a component 
which we produce by the million 


Reliability is the key word of our inspection 
methods which are based on statistical contro 
in addition to the comprehensive application of 
modern electronic instruments. Quality con 
trol of this nature can only be performed by 
a specialist manufacturer who has carefully 
collected and analysed the production results of 
many millions of units over a period of years 


COMMERCE ESTATE WOODFORD AVENUE 


LONDON E.18 


The MIDLAND SPECIALISTS IN HIGH QUALITY 


$.6.Brown 


; : + } These instruments used in 
SWI . a conjunction with correctly 
wT oS matched ancillary equipment 

of equal high quality will give 
a reasonably flat response 
between 40 and 11,000C.P.S. 
or in non-technical language 
an exact audio match for the 
live performance. You can 
hear for yourself at any time 
by simply arranging for 
a demonstration in the 
listening room of C.j.R. at 


for LONG LIFE and © Bicktord Road. 
TROUBLE-FREE SERVICE . + gy The Midland Specialists in 
ae R ) ( () R I) | \ (; Recording and Playback 
equipment for Magnetic 
, Tape Amplifiers, Playing 
1 Desks, Recording Desks, 
| WP | | | f R \ icrophones, Headphones 
b and all ancillaries. 
rt i \ 
\e JF 


86 Brown £0. | ELECTRICAL & ELECTRONIC 
es <  warecen ucats DEVELOPMENT LIMITED 


Watford /24 BICKFORD ROAD: WITTON - BIRMINGHAM -6 


Wireress Worip 


On their Console Television Set, Ultra SFP Spire Speed Fixes. 6 secure 


. moulded tube escutcheon to 
Electric Ltd. save labour and material canenet, 5 om _ moulded side 
y o cabinet 
osts on fixings by using 44 Spire Spee 
costs on! gs t USING pire Speed SCA Spire Speed Clips secure 


5 control knobs to their 
Nuts. Spire is the name. Speed is the spindles 


reason. Spire Speed Nuts make faster, : 
SNO Spire Speed Nuts secure 


chassis to cabinet. 
easier assembly and that means 


saving. But not saving at the expense , 
. SNU Spire Speed Nuts retain 


F . 4 the picture shift adjustment. 
of performance. These self-locking 


SNB Spire Speed Clips. 6 used 
on underside of chassis and 

\ back panel to secure tubular 
the old methods they replace. Each condensers 


fasteners are functionally better than 


20 SNU Spire Speed Nuts used 
fastener saves 50-75% on weight of : in general assembly of chassis, 
for coilplate support and for 
F fixing line and output trans- 
material used. 


formers. 


SPEED NUTS fastest things in fastenings 


SIMMONDS AEROCESSORIES LTD., Byrovr House 7-8-9 St. James's Street, London, S.W.1 
Head Office & Works Treforest, Glamorgan Also Birmingham. Stockholm & Melbourne 


ee 


quiri 


CRc 2258 


as applied to 
THERMIONIC 
VALVE é irconium heet is now 


ivailable for use as a getter 

n thermionic valves. It is 

fF. A NM U F A T U a gE particularly suitable for this 
purpose since it has con- 

tinuous gettering properties 


trom 600 ¢ 


MUREX LTD. je Metallurgy Division % 2 RAINHAM . &£ 
LONDON SALE FICE: CENTRAL HOUSE y : PPER WOBURN PL. W.C.I — Eus 8265 


Rainham 3322 


HANNEY OF BATH 


Offers the following brand new good from stock :— 
LLAR( 


e? 
ACOs 
SPEAKERS 

£615 
18 6 196 


14 6 
WILLIAMSON AMPLIFIER 
6 1 


The demand of Industry tor our trained 
students is sull greater than we can supply 
and 1s likely to remain so for many years 


We offer ; 
FULL TIME DAY COURSE 
1 year course in Principles and Practice of 
Radio and Television 


Next Course commences 25th August 84 . k. 84 

7 £12104 
Write tor FREE BROCHURES giving CATBOOS RAY TUBES Mt rd 
“ €13 “ “ 

details of the above, of our 3-year course, | £18 410 £14165 


104 


| i and of others SUNDRIES 


| E.MJ. INSTITUTES—th 


; for 


E.MLLINSTITUTES BEM |. re. wanwev 


MARCONIPHONE 
(DEPT. 160), 10 PEMBRIDGE SQUARE COLUMBIA 77 LOWER BRISTOL ROAD, BATH 
LONDON, W2 TEL. ; BAYSWATER 5131 2 


eTc Telephone 38!! 


Elac Components are used by Radio Receiver Manufacturers thr 


yertforr 


the World. They are designed and constructed to give high f 


and absolute reliability under all conditions of heat and hum 


ELECTRO ACOUSTIC INDUSTRIES LTD 


"STAMFORD WORKS BROAD LAWE TOTTENHAM. WES TEL: STAmford Hill 5606-8 


SOLDERING COSTS 


Cit BE CU7... 


AUTOMATIC = 
SOLDERGUN (“= 


The Wolf Automatic Solder 
gun with its automatic trigger feed action 


is indispensable to all modern assembly 


SOLDERGUNS 


Off-straight easy-grip handle Perfect 
balance - Solid construction + Low current consump- 


tion - Model for every purpose + Rapid constant heat 


SOLDERING IRONS 


identical as regards elements and bits to Woif Solderguns but 
with round hard wooden handle with heat deflecting skirt 


Y 


y, /, 
Midday Did tl? BUF 


Masteradio 


‘VIBRATOR PACK’ 


EARTH FREE 
£ Silent ad the Star: 


For 


RADIO 
RECEIVERS 


TRANS- 
MITTERS 


AMPLIFIERS 
PUBLIC 
ADORESS 
svsTems 


SCIENTIFIC 
APPARATUS 


EMERGENCY 


POWER — 
SYSTEMS rere 


‘ 
\ 


Masteradio Vibratorpacks convert low voltage 
DC to H.T. with minimum loss of power 
Please write for full details ; 
MASTERADIO LTD. 


FITZROY PLACE LONDON, N.W.! 


3) Wolf 


BEST VALUE 
FOR MONEY! 


TIVE 
TYPES AVAILABLE 


SOLDERGUNS 
ype 7) SSSANY 
Tyoe8! RNS 
SOLDERING IRONS 


scorkshop 
in your 
pocket! 


THE TELEVISION AND 
RADIO SERVICE ENGIN 
MASTER TRIMMER KIT 


1 Screwdriver 

1 Set of Feeler Gauges 

1 Set of six Sox Spanners 
trom | to 6 B.A. 


1 Set of tour Spanners 
trom 0 t0 8 B.A 


1 End Trimmer 
1 Side Trimmer 


‘ Vaxtey Sw tch Contact 
Adjuster 


1 Low Capacity Trimmer 
Export enquiries ir 


DRADER TO 


J. &S. NEWMAN LTD, sasresao ro. am 


Wrretess Wor_p 


METALLISED CERAMICS 
FOR HERMETIC SEALS 


Steatite & Porcelain Products present an outstanding 


advance in the technique of metallising ceramics ; 


they can now offer ceramic bushes for 


hermetically sealed components free from all shortcomings 


common to earlier types of metallising 


There are five important advantages of the new 

process 

i The new metallising is robust and highly resis- 
tant to solution in any soft solder alloys. 


2 Any method of soldering may be used, without 

precautions of controlled temperature and 
soldering time; no special skill in soldering is 
necessary for consistent results. 
The new metallised ceramics may be repeatedly 
mounted and demounted: they may be removed 
from faulty or broken-down components and 
used again. 


High melting-point soft-solders (such as silver- 
lead) may be used in assembly of these new 


metallised ceramics. Thus, all risk is eliminated 
of failure of the hermetic sealing during component 
assembly into equipment. 


5 No gas or oil leakage can occur—the bond 
between the new metallising and the ceramic is 
stronger than the ceramic itself. 


SEND FOR FULL DETAILS 


The new metallising is applied to all the hermetic 
seals of the standard range (shown in catalogue No. 
25, available on request). Special types, including 
multi-seals, can readily be produced to customer’s 
requirements. Please write to us for further details. 
We shall be glad to answer any queries on the new 
metallised ceramics. 


STEATITE & PORCELAIN PRODUCTS LTD 


STOURPORT-ON-SEVERN WORCESTERSHIRE 


TEL : STOURPORT I!1!1 GRAMS 


STEATAIN STOURPORT 


They are the most Reliable 


@([WESTINGHOUSE|® 


ESTALITE . 
METAL RECTIFIERS 


‘gd echnmaetenian BRAKE & SIGNAL CO., LTD., 82, York Way, King’s Cross, London, N.1. 


TO-DAY'S QUTSTANDING VALUE... 


™ MEW LAWE 
TAPE TABLE 


CONSOLES 

4 

a ‘ 4 ‘8 
ae agg 


“VIEW MASTER™ Peseeremiineie 


—_ i flywheel giv ng extremely low level 
CONSOLES 


ord playback and erase 


= ror r n 200-250 v. A.C. 50 cycle ni 
PRICE £16.10.0 
H. ASHDOWN VERDIK SALES LTD. 


98, HERTFORD ROAD, EDMONTON, N.9.—!7_ SHAFTESBURY AVE. LONDON W.| 


5% SiLicoy = 


O ienetenn of the volumes of these two coils, 264 c.c. and 6.4 c.c. respectively, will underline the 
advantages of S/andard Permalloys which have played so great a part in the technique of coil 
miniaturization and in the conservation of raw materials ...40 Permalloy ‘C’ Coils could be 
used in the same space as one Silicon-Iron coil. 


The velat havacteristics of these two cotls are as foll 
TEST 3.5°,, SILICON [RON PERMALLOY ‘C’ 


Nominal impedance ratio 600 : 600 ohms 600 : 600 ohms 
D.C. resist. of primary winding 42 ohms 39 ohms 
» » ww Secondary winding 48 ohms 48 ohms 


Self inductance of primary 
winding at 300 c’s—1 voit drop 3.0 Henries 6.5 Henries 


Corresponding flux density 13.5 Gauss 336 Gauss 
Leakage inductance 12.5 millihenries 0.7 millihenries 


WEIGHT OF COIL 774 GRAMMES 19.8 GRAMMES 
St andar d Telephones and C ables Limit Co vevernone Line DIVISION 


NORTH WOOLWICH, LONDON, E.16 Al Bert Dock 1401 


eg's e onnaught House. Aldwych London, W C 


Send for owt fully 


Masvrated Catalogue 


MOXLEY ROAD 


BILSTON 
TELEPHONE BILSTON + 41959 


SENSITIVE PANEL 
MOUNTING METERS 


10uA 
to 
50A 


on app ication.) 

§.50 type microammeters are stocked by M.R. 
Supplies Led. at 68, New Oxford Street, W.C.I 
All sizes available with MIRROR SCALE 
ist Grade Accuracy. 


BRITISH PHYSICAL LABORATORIES 
HOUSEBOAT WORKS |RADLETT - HERTS 
Telephone SADLELTT 5674.5-6 


rHe YEAR oF 


EVERY CiRCUIT 


s Transformer, which, like 
heart must keep the lifeblood 
nly and constantly under both 
abnormal conditions 


POTTED COMPOUND FILLED 
TRANSFORMERS AND CHOKES 


manufactured by WODEN have been designed 
to fulfil such a purpose, and for this reason 
they have been standardized by many leading 
Radio, Television and Electronic manufacturers 
and also Government Research Departments. 
Their choic s only made after exhaustive 
tests for accuracy and reliability. To merit 
this confidence, there is a constant need to 
provide components of the highest quality and 
our ample research and testing facilities en- 
ire continued progress in this direction. 


STAFFS. 


>» MINIATURE TRIMMERS to 
HIGH VOLTAGE 
TRANSMITTER CAPACITORS 


Here are shows t two examples from the 
ompreb: . 
s s 


superiority 


® moore of electreni« 


° Pies 
? inn 
2 Ts 
No. 19 la 
Minat Mica 


Compression Trimmer 


No. 25 
Mica 
Compression 


Enquiries invited from Equipment 
Manufacturers and Wholesale Trade only 


SYDNEY. s. BIRD 


& SONS 


WIRELESS Wor 


@ LET OTHERS SPEAK 
ABOUT 
Nentorian SPEAKERS 


These unsolicited letters are typical of those received from Stentorian users — they are 

evidence of the benefits of specialisation 

a 

A . , “1 am very glad to say that this 
spea er Or peaker is giving me great satisfaction. 
{ Its frequency response, transient response 
; and power handling capacity are truly 
7)IPT I~ | = remarkable, particularly for such a 
evel y neec ‘tig moderately priced speaker. It surpasses 


most other speakers I have heard, even 
onsiderably more costly ones.” 


** Jt will doubtless be of interest to you 
to learn that this particular W/B 10 
loudspeaker was purchased during 1928 
and continues to give excellent service.” 


“ It surprises me how you get a single 
cone umt, like the S.1012, to cover such 
a wide frequency range. Every note and 
syllable comes out with such natural 
realism. For instance, the * ting’ of the 
triangle and clash of the cymbals are very 
clearly heard—but not at the expense of 
the bass, for that is there too im correct 
proportion, resulting in a very good 
balance of tone.” 


from 27 


“ speaker (in fact the finest speaker) in my 
to 12 


humble opimon.” 


Thanks once again for a really fine 


. & 
cone dia. 
‘You may be sure that I would do 
my utmost to insist that your 10” Unit 


be used exclusively. I doubt if there is a 
ons for the outstanding quality of reproduction given better one of its type in the World, or 


. chassis are because the actual designers of the first great even as good, and we have tried a few. 
moving coil speaker over 25 years ago are still personally This is not idle flattery, but a fact which 
engaged in improving Stentorians, and because all operative parts an be demonstrated at any time.” 
Alcomax’”’ magnet, graduated multi-fibre cone, speech coil ° 
assembly, transformer, are designed and made in the one organisa- 
tion, under the same knowledgeable supervision. ee 
the finest speaker unit I have had the 
@ The famous Stentorian Concentric Duplex has been acclaimed privilege to own. Your claims regarding 


as the ultimate in fine reproduction. This distinguished speaker Suis aoe , agellnge a 
is available as 10° and 12” chassis and also in handsome cabinets. exaggerated. I find it ideally suited for 


domestic use.’ 


Sentorian (49 ean 


Stentorian Speakers avail- 
LOUDSPEAKER CHASSIS 


able on request. 
WHITELEY ELECTRICAL RADIO CO. LTD + MANSFIELD NOTTS 


The opporluniy of a personal demonstration of te Simphonic 
Tape Recorder / 


FOR HIGH SPEED PRECISION SOLDERING wader D OR LE C 
7 9° RACKS 


Standard fully enclosed 
19 Racks are now 


ilable with doors or 


ble s de panels 

ition arrange 

suit individual 
Available n 

various heights and 


depths 


puBois TRI-SOL | Ih fo eas on 
activated j es laa, 
RESIN-CORED SOLDER gomreicomengsaas 


NEW KING'S ROAD 
ve) LONDON, 8.w.8 
Write for generos e and descriptive /:terature 
THE DU BOIS co. LTD.. 15 BRITANNIA ST., . ' 
KING'S CROSS, LONDON, W.C.1. TERminus 6624 : Salita 


HALLAM SLEIGH & CHESTON LT? 
WIDKEY WORKS BIRMENCHAM 4 


Tei RENown 160 


D77. Double-diode. KT6l1. High sensitivity DH63. Double-diode- 
Vision detector and sync output tetrode. Frame T.B. triode. Sound detector and 
separator. output and sound output A.F. amplifier 


ST VALVES 


are recommended for 


the ‘VIEW MASTER’ television receiver 


Only by using the valves specified can you be sure of the best 
results from your “ View Master.” 

The designers have found that the valves illustrated are the best 
for the job. 


Use Osram valves for their proved consistency of performance. 


Also specified : G.E.C. 9-inch cathode ray tube 6504A. or 
alternatively, the 12-inch tube 6705A may be used without circuit 
alteration. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, 


WIRE 


nronen Fon THE “LINCOLN” 
9s described by G. A. BRIGGS = 
TERE UTE ties eeoessns & aod. deans OSCILLATOR UNIT 


WENVOE valves, transformers, chokes, re t giving high or 


SUTTON COLDFIELD |} sistors, coils and chassis exactly as ek on ae “anne edie 


atc 


and LONDON || specified = Virtually fre from harmonies an 


mplete with 6BW6 valve 


aul uawmasren | “GARNER” AMPLIFIER 


T 


THE NEW SCOPHONY BAIRD AND Lh : r ” . pithe> epi Pugs Aes : 
CLIFTON HOME RECORDERS : 7 _ —_ one su 
NOW IN STOCK am of 63 0 . 


AMPLIFIERS 


“Q- aAX" CHASSIS. CUTTERS 


wer the 


The easiest and quickest way of 
cutting holes in sheet metal 
SPEAKERS 
shore BARKER, WHAKRFE Sizes from é to 24 round 
I at the o and |” square 

7 


ceaas oie dealt Price list on applicati or “LINCOLN” 
RECORDING—MAG NETIC TAPE at 5 SPOOL ADAPTORS 


We have a complete stock of all parts 
- ch. Post 3d 
ncluding Tape, Spare spools, High and SO ts ° 


low impedance heads n half crack 
Motors, etc. Special | n 


ETT meres i , THE ** LINCOLN” OSCILLATOR COIL 


MOTORS — Completely enclosed in 
. <a Neosid former en 

sur ng minimum external 
field Unusually good 
waveform with maximum 
amplitude at 45 ke/s 
Lettered tag pane! 
nections and one- 


25 HIGH HOLBORN, LONDON, W cS 1 , ‘hole fix ng. Overal! size 


r P 
HOLBORN 4623 oniy. PRICE 12/6. ost 


s ICROPHONES 


CITY SALE (FOR GREATEST EFFICIENCY 
AT 


EXCHANGE Ltd.  — ae 


Offer the following from stock :- 


RECONDITIONED ecca PAVI amplifier, less case, €15 
i playe 1S gms. HM.V. autochange record 
o i player, tl gens 3-speed paver 
12 gns. HM V. 78 rpm. player ans . : " ‘rE ’ 
Bay @ gms. H.MLV. cream auto. gram SILVERED CERAMIC 
ner, 10 gms. Garrard A.C.6 motor 
P. attachment, 45/-. Decca 
norsseur standard pick-up 
2 Xtal pick-up, $@-. Decca 
4 -. Sound Sales reflex console 
srner 215 chassis speaker, €7. Good > Epes 2 . * ) ‘ a 
Wharfedale Bin. speaker and trans I I] | ( A} A ITOR 
n., 2i/-. Collaro eleregren de luxe I REC 4 S ON Ak ( 4 S 
gram in brown rexine case, 14 gns . 
FOR TELEVISION, F.M., AND 
NEW etre amplifier and RC PAU pre-amp p . F 
637168. QUAL ssittae “ain. Mnaebs Toahes' Gmalinee ALL U.H.F. APPLICATIONS 
428,100. Rogers Baby de lu Decca 348M 3-speed walnut . s 
player, 21 gns. 8.5 peed gram. unit, Decca XMS heads U ru service replaceme! 
Conno:sseur two-speed ill kit t\ 
r horn speakers, 3, 6 or 1S ohms 
m (80 mounted in reflex cabinet } " 
All Wharfedale speakers in stock, W.B. 10in. duplex ly precision and 
46150. Leak cuner, 63724. QUAD. preset tuner, 26 


+ 


H.P. terms if required. One-third deposit and the 


bolance pius 10 per cent nm 12 monthly instalments 


Your present apporatus taken in part exchange. 
JAY DEVELOPMENTS. 
93- 94 FLEEr STREET HEATH LANE, WEST BROMWICH. 


LONDON, £.C.4 (Ludgate hone entra! 939 Tel STO 294 
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ADVANTAGES OF THE 


ENGLISH ELECTRIC 


METAL G.R. TUBES 


I. The Face Plate 


The face plate is one of the most important features of a C.R. tube, 
for upon the quality of the glass, its degree of curvature and the 
screen coating, depend the final reproduction of the picture. The use 
of a metal cone enables the face plate to be manufactured separately, 
permitting the use of giass of a very high optical quality. The curva- 
ture is slight which lessens distortion at the edges, and the picture 
is presented on a high efficiency white fluorescent screen. A rounded 
end picture 11” x 14” is obtained by using the full screen diameter; or a 
rectangular picture 10” x 13}” within the minimum-useful-screen area. 
BRITISH MADE BY ‘ENGLISH ELECTRIC’ 


Enquiries are also invited for a new 16” tube with short overall length suitable for PRICE 42 
. . Pe 
AC/DC technique and with 6.3 volt and 0.3 amp. heater current 4°6°S Tox Pad 


For full technical details and price for quantines write to 


THE ENGLISH ELECTRIC COMPANY LTD., TELEVISION DEPT., QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


WeWtf¥°£y wy VP 7 7 TT 7 ; a a oe oe oe oe oe oe oe oe oe eo oe oe ee ee ee 
| \ | RS | AGAIN > Hereis YourTweo-Valve Translator 
*% 1948 We gave you wire recording utilising a gramophone motor 
*% 1949 We gave you talking books for the blind 
*& 1950 We gave you tape recording utilising a gramophone motor 


*%& 1952 We give you now for the FIRST TIME in MAGNETIC RECORDING 


A Two-Valve Translator 


By clever circuitry we have produced for you a 2-valvetransiator which supersedes 
stly amplifiers and saves y needless expense. This unique translator will 
magnet cally record from any ror ne or pick-up This unique translator 
will playback from any make of recorder. It will (without electrical connection 
telephones) record 2-way « It will playback into business 
com. systems t will playback ema or wireless relay systems 


e translator has both aud und a radio frequency outlet so that any radio 
receiver tunable to say 900 metres can boost the output to greater volume if 
desired This w jerful new TWO-VALVE TRANSLATOR CHASSIS costs 
only £12 10 - ready for use on 230 A.C Other voltages to order 


The Diamond Tape Recorder Re playback and erase heads for home assembly 
4 Bandeau Type 76 pair Record playb d erase. Kit 
‘ a part and nstr t 
Cassette Type 30 ecord playback and 
erase head er nm be changed about 
d precede record 
p stacked mumetal half 
ready wound H: or Lo 


supersonic bias 
condary windings 


DISTRIBUTORS FOR JUDGEINDUSTRIES —_, Phone ILF 2066. 
783 ROMFORD ROAD, LONDON, £12  ““oppamument only 


appointment only 


RD HIGH FIDELITY | (gmp > [he Finest Heol 
=ACCESSORIES | 


A 


a THE GOLDRING 
“ye Redbatie Wale . . y ACOUSTIC 
meh Ral rdio units, Rejection a9 be. H9OB einimum voaies NeedieChansing F FLTERED 


Scratch Filters TYPE $6 


Goldring 


HIGH FIDELITY 


RECORD PLAYER 


u 


neocens DEVELOPMENTS Co C ERWIN SCHARF 


*Rodevco House" 116, Blackheath Road 


GREENWICH, LONDON, S.E.10 GOLDRING PRODUCTS 


eleph T'Deway 1723 


49-Slia De Beauvoir Road, 
London, N.! Tel.: Clissold 3434/6 


WIRELESS Wortp 


Bass 


FERRANTI 


Transformers 
and Chokes 


The ‘H’ range transformers and chokes are designed to meet 
the most stringent requirements for Service and Civil Radar 
and Radio Equipments. They are hermetically sealed and 
fully tropicalized, and their compactness is made possible by 
using ‘C’ cores of high efficiency. Each unit is individually * 
tested. Components can be supplied to meet individual needs 
with ratings up to 14 KVA at 50 cycles and correspondingly 
higher ratings at higher frequencies. 

4) 

i 

4 


~~ 


‘H’ range 
Hermetically sealed. ‘C’ core construction A 


FERRANTI LTD. TECHNICAL SALES DEPARTMENT FERRY ROAD EDINBURGH § (FERRANTI 


WIRELE Wor 


VARIABLE TRANSFORMERS 


Pp" P aniable ansformers, of a high efficiency, are 
available u i nt types. Sturdily constructed and 
fitted with a graduated scale, they provide completely smooth 


control of sec« voltage from V % above the mame 86 liustrated ts 
> s bench type in 


nominal Philite” casing 


n the tables all 
220V 40-100 cycles eitene { Pane! Mounting Bench Mounting 
can howev lso be supplied for Losses Typ Dimensions mm Type Dimensions mm 


No r] © 


845 165 
overall diameter : : 
depth behind panel 
depth in front of panel 


overall diameter 


overall height 


PHILIPS ELECTRICAL LTD. 


AL X-RAY EQUIPMENT ELECTR 
Re TANCE WELDING PLANT & E 


ERS & RECTIFIER HF. HEATING GENE TORS RA & TELEV 


Philips Electrical Limited, Century House, Shaftesbury Avenue, London, W.C.2 


Or aughtemans™'P 


Automobile 


Electrical Ene 
" of Education 


Production Eng 
General Cert 


£. AM Brit 


L005 


“EXCEL” 
MAGNETIC TAPE RECORDERS 


Ithough designed primarily for high quality syn- 
Onised sound with sub-standard film projectors, the 
s a first class recorder 


AMETER 
NG 


EXCEL SOUND SERVICES LTD. 
| () BRADFORD AD. SHIPLEY, YORKSH RE 
E.M.1 INSTITUTES The ¢ bach on Ir Telephone : Shipley 55779 
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Link up with 


Pig 


: Radio- Telephone 


> 


sefween motile 
wenils 


Between fix 
c~ moinile 


Pye V.H.F. Radio-Telephone equipment provides an 
economical and reliable means of instantaneous communi- 
cation between fixed points, between mobile units, or 
between fixed points and mobile units. 

Our Systems Planning Department will be pleased to 
advise you on your communication schemes whilst Pye 
agents and representatives overseas will demonstrate, 
install and maintain our equipment. 


—— aun 


CAMBRIDGE | 2 ENGLAND 


verseas Enquiries to :-— 


EXPORT SET «, PVE CAMBRIDGE, ENGLAND 


Type M35 | Bench type 


4)" Square 
The choice 
of leading 
‘ le tronic 
equipment 


designers 


A first grade B.S.1. n ig coil panel mounting 
instrument, supphed ; Micro.mmeter, Milli 
ammeter, Ammeter iluvoltmeter, or Voltmeter 
Also available as A ¢ ter for frequencies up to 
10,000 A.C. Ammet th internal transformer, 
r R.F. instrument with internal thermo-couple 


@ Write for Catalogue giving full 
SIFAM ELECTRICAL INSTRUMENT CO. LTD., Leigh Court, Torquay. 


| portable 
| M352 


letatls of the complete SIFAM range 


Telephone 4547/8. 


NOW AVAILABLE 


from STOCK! 


BSR 


GU4A 


3-Speed 


te Speed chang 33 1 4 ind /8 r.p.m. by 
ROTACAM Switct 


* \ FLOATING SUSPENSION 
A ns. 100-250 v. Size 12} 


below 


% WITH DECCA XMS 
Pick-up and TWO Heads 


£9 .19.11 


Comp/ete cata dg 


free on request 


DIRECT T.V. REPLACEMENTS 


(Reg.) 
A. ROSE A.1.R. E. 


134-136 LEWISHAM WAY, NEW CROSS, 8.E.14 


TIDEWAY 36% 


cossoR 


IOS ee 
SSSOGN Ow 


C@BLSAQQW6SRQ' OVZAcCeCCoO 


HMY 
KB 


RM4 5 
PETO-SCOTT 


2ase 


mon anat 


' " kww 


@a-12 


PHILIPS 


MANUFACTURERS REPLACEMENTS FUR 
BAIRD. COSSOR, DECCA, EKCO, ETRONIC, FERGUSON. GEC 
INVICTA, KB MARCOS! PETO-SCOTT. PHILCO. PHILIPS 
PYE. REGENTONE STELLA. ULTRA. VIDOR. VIEWMASTER 


BRITISH NEON ERT TESTER 


Measures 
Sky. to léky 


~ Line 
\ o'p volts 
\ Line 
Z deflector 
linn, 


volts 


526 


retail 
TRADE 
ENQUIRIES 
WELCOME 


order of CO.D 
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T h e 


Fit. 


the same make When a valve or cathode 


ray tube replacement is 
and lype the needed you can’t do better 
° P than fit the same make 


and type the Setmaker 


setmaker uses 


uses. This is particularly 

important in television, 
when many of the special circuits used require for 
their proper operation the exact type of valve round 
which they were designed. That is why so many 
Setmakers use Ediswan Mazda valves and tubes and 
that is why you should replace with Ediswan Mazda. 


They're the right valves for the job. 


EDISWAN 


MAZDA 


Valves and Television Tubes 


Edison Swan Electric Company, Ltd. 155 Charing Cross Road, W.C.2. 
F 


Member of the A.E.1. Group of Companies. 


42 


SPR 
EXDOR 
ONY 


Leading Exporters of all types of Radio Receiving 
and Transmitting Tubes. Current Production and 
Ex-Government Surplus Special Purpose Tubes 
Over 600 types in large quantities, available 
Ex-Stock. Suppliers to British Commonwealth and 
Foreign Governments for Army, Navy, and Air Forces, 
Post Offices, Civil Air Lines, etc. 


HALL ELECTRIC LTD 


89,CHARLOTTE ST. LONDON,W.I.  2%ores:Mustum 256 (Stine 


Cables: HALLECTRIC, LONDON 


CONSTANT VOLTAGE - = 


MAGNETIC TAPE 
POWER SUPPLY UNITS RECORDING EQUIPMENT 


MODEL 101-C Bradmaster mete 5 Tape Desk 


Output: 250/400v. 0-250mA max 
Stability: Better than 0.1 

Output Impedance: Less than | ohm 
Output Ripple Less than 2mV. R.MS 
Mains Supply 200 250v. 40-60c s 
Regulat wn to zero load 


y flywhee! Freedom from 
vo brakes on each 
nctro 


eeeeeeeoees 
m4 


Price eat fitted with 5 R.P. heads) 
or with 6 RP. heads £42 


. 

. 
4 
a 


cooo ooo i oo 


T T 
AiL ( N REQUES i Microphones supplied 


ALL- POWER TRANSFORMERS LTD. and fr Leas tot Ste eter 
T BRADMATIC LIMITED 
CHERTSEY aene OWrLeee, SURREY <TATION RD pect piano 
Byfleet 3224 § Phone: EAST 0574 Grams: Bradmatic, Birmingham 
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Aeclauned by the TECHNICAL PRESS 


esponse one doe 
wait for ioud and 

fer f ussage in tne music to 
trate thi It is there all 
é, in the bowing attack of 
t ptanissimo passages and 
that will be 


thal Nave ears 


f 


records known to 
celient transient res- 
the reproduction was 
t natural I have so 


untered 


The reproduction from re- 
cords was a revelation in 
smoothness. 
| Mor, FMTYV (review) 

Oct. 1951. U.S. publication 


One of the Fairs’ more striking demon- 
strations was the playing of a recording of 
breaking glass in which the Acoustical 
peaker and amplifier combined to 
produce an illusion of reality so complete 
that listeners figuratively searched for 
Band-Aids to repair split fingers. 
Engineering (review of 195i 
Audio Convention in New York) 


The above passages dealing with transients are taken from reviews 
of Q.U.A.D. amplifier and Corner Ribbon demonstrations which 
have appeared in various technical publications. 


Whey is it that Acoustical Reproduction 
of Transients is so far in adrance of any 
other equipment commercially available ? 


The most important criterion for good transients is that the complete chain of equipment 
should be aperiodic—there must be a minimum of sharp changes in the frequency charac- 
teristic since such changes are invariably associated with resonance. 

The obvious and usual procedure is to produce a loudspeaker designed for—and sold on— 
its ability to give a good account of itself from average modern recordings and radio trans- 
missions. Such a loudspeaker may be good—may be a little too good on below average 
programmes—may not be good enough on the best. 

We prefer to use a very light treble diaphragm (0.02 grm) completely aperiodic and to contro! 
the limits electronically because of the obviously better and smoother control which can be 
obtained. 

In the Q.U.A.D. we control the final slope and rate of change of slope so that this rate of change 
need mever be sharper than is necessary for the programme being reproduced. 


COUSTICAL 


HUNTINGOON+ MUNTS + TEL: 368 


Send or an illustrated Book/et 


~ [a 
| ee | RAN 


77 i 
—— es, jh —— 


rar 
© be ges w 
xpected 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS : RADLETT - HERTS - Telephone: RADlett 5674-5-6 


und pled tia) 


TRUVOX LTD., 


HOME STUDY 


backs radio experience with 
sound technical knowledge 


nk the radio experience with a sound 

have received successf nstruction by means of 

s been proved not only to amateurs but to men 

nterest in rad and television engineering 

ncluding those ¢ | g examinations t is invaluable, also, to 

students who b prepare themselves for ajob in this field. Courses of 

ncoverin ad nclude thefollowing 

Complete Radio Engineering . Radio Service Engineers . Radio 

Service and Sales Advanced Short-Wave Radio Elementary 
Electronics, Radar and Radio . Television Technology 


nstruct and, if necessary, television 


Bod of f wing Rod E zaminations 

British Institucion of Radio Engineers. P.M.G. Certificates for 
Wireless Operators City and Guilds Telecom munications 
C. & G. Radio Servicing Certificate (R.T.E.8 


tudents intending the above Examinations should enrol NOW 


for preparatory 

Ising a specially prepared study programme, students study at their own 
pace, in their spare tin 4. with time for revision, sit with full confidence 
{ success tudents ore coached until successful.) 


Mode fees ude ALL books required 

GENEROUS DISCOUNT TO H.M. FORCES. 
Write today for our FREE “RADIO” booklet which fully describes 
the above ICS srses and the facilicies for the complete study of Radio 
and or Television technology. The ICS Advisory Department willalso give 
free and impartial advice on the need for and the means of instruction 


Gulernalional 
CORRESPONDENCE SCHOOLS 


Dept. 223A, International Buildings, Kingsway, London, W.C.2 


ATE/TMC 


OPEN WIRE AND CABLE 
LINE TRANSMISSION 


EQUIPMENT 


Cabinet 
Mounted 
Carrier 
Telephone 
Equipment 


This 3-Channel Carrier Telephone 


~~. 


‘ 
T 


on two short racks is assembled 
steel cabinet with lockable doors 
proving extremely useful for 
n buildings with low 

ts and the doors provide 


y against wilful tampering. 


is complete with power 
' 


esting equipment and alarm 


AUTOMATIC TELEPHONE & ELECTRIC COMPANY LIMITED 


RADIO iND TRANSMISSION DIVISION STROWGER HOUSI ARUNDEL STREET LONDON w.c2 
| TEMple Bar 9262 ; ‘ 
Munufacturer 


AUTOMATK ELEPHONE & ELECTRIC CO . Liverpool and London 


TELEPHONE MANUFACTURING CO . St. Mary Cray, Kent 


AT. 5451-B106 


Wiretess Wor_p 


SELECTIVE TRANSMISSION MEASURING SET 


B.C.C. introduce another outstanding success in their development of Measuring Instruments 


This instrument is a direct reading, selective, gain 
and loss measuring set to be used with an external 
signal generator 


Four terminal networks, active and passive. 
balanced or unbalanced, can be measured 
Facilities are provided for use as a high impedance 
Selective Detector Amplifier 


Frequency Coverage: |—68 Kes in 4 
ranges 
Range of Measurements : Gain 0-60 db 


Loss 0-80 db 
Accuracy : 0.5 db 


impedance range : 75, |50 and 600 ohms., 


balanced or unbalanced 
Det.-Amp. Sensitivity : |0-12 «Vv 


Power Supplies : |00-/50-200-250v. 50cs 


Based on «Signals Research and Development 
Establishment design 


Manufactured for Ministry of Supply and G.P.O 


BRITISH COMMUNICATIONS CORPORATION LIMITED 
31 GORDON AVENUE, STANMORE, MIDDX. CrSO'Ke 2200 more 


MODERN ELECTRICS LTD. 
164, Charing Cross Road, 
London, W.C.2 ‘phone TEMple Bar 7587 
Immediate delivery from stock 


Export enquiries welcomed. 


-towards perfection - 


Prompt attention to post orders 


Correct stylus pressure for L.P. 


Pick-ups is most important for both a en 


SOUNDMIRRAOR 


RECORDING TAPE 


reproduction and record wear. 


Check and adjust with a Garrard 
stylus pressure gauge. 


Simple to operate with pick-up in 
working position 


Price 15/3 including tax and 
postage 


s of above and Lowther products 
id/y sent upon request 


THE LOWTHER MANUFACTURING (0. 


(The Laboratory Production Unit) 
Lowther House, St. Mark's Road, Bromley 
Kent RAV. 5225 


Table Mode £69 10 

Portable Mode €79 10 
SIMPHONIC 

New Mode! |A a76 0 


SCOPHONY.-BAIRD 
Mk (new 

Magnet 

by S$ 
ree 


PICK.UPS AND MOTORS 
ACOSG.P 20 au s 
G.P.19 LP. and sted 
heads only 
DECCA 
XL. Pick-up, T/O 
head for L.P. and 
std 
Magnetic XMS with 
L.P and Sed. Heads 
DECCA MOTORS 
334 and 78 spds 
334, 45 and 78 
COLLARO 3 RCSI! 
Auto Changer from 
G.U4A 3 speed 
Auto Stop 


a 24 


Soundmirror Paper 
Tape 


Empty Spools 

E.M H o) H.60 
(Med-Co) Type 65 

Type 57 3250ft 
600. Sin. spoo 
atch Boy (Durex) 


Empty Spx (for 
adove 


Valve Tester 
Electronic Test 
meter 


ADVANCE £2 


ecco oo eococo 


Radiometer é! 


ALL THE NEW TAYLOR TEST 
GEAR IN STOCK AND AVAIL 
ABLE ON #.P. TERMS 

Send SAE tor catalogue and 
terms 
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THE MIGHTY MIDGET 


Minimum size Maximum reliability — Self healing 


Rugged construction MOLDSEAL moisture proof case. 
I.R.=20,000 M‘{). Minimum all values at working volts. at 20°C. 
Temp. range -40°C to +71°C, (also types for higher temperatures). 


CAPACITORS 


¢ rare CORNER ASSEMBLY 


for life-like 


reproduction of 


Beautifully finished in veneer of your own 
choice to suit individual decoration schemes 


BAFFLI 


l k 


PRICE COMPLETE £57.3.6 
WALNUT, OAK 
MAHOGANY 
BIRD'S EVE MAPLE 


ar m 


£ 12.0.0 ~~ 


ei 


WHARFEDALE WIRELESS WORKS 
\ BRADFORD ROAD, IDLE, BRADFORD, YORKS 


the AC power you require eres 
from your OC supply SIMPLIFIED 


ting procedure can be a headache to 
nufacturer wish ng to sell tooverseas 
That is where we come in 

g and forwarding has become a highly 
ed side of our business during the 
years We can relieve manu 

fall the paperwork and formalities 

ry for the efficient forwarding of 
ind electronic goods to foreign 

in pack them, too f required 


r 
) er Ne 

‘C- CONVERTER t y that but our wide connection 
sm 


nable us to brin ou export 

»€8 160 able u t g you po 
us discuss the help we could 

grams and 

hange Radio-grar 


speed motors) 


cas N. MIERS 


& CO. LTD. 
115 Gower Street, London, W.C.1 


Phone FUSton 7515 Grams Mierseca Weeteen: 


VARCONTI instruments wit give you 


the right answer... .. that’s their job 


SIGNAL GENERATORS BRIDGES - VALVE VOLTMETERS - Q METERS - FREQUENCY STANDARDS 


OUTPUT METERS WAVE METERS WAVE ANALYSERS BEAT FREQUENCY OSCILLATORS 


MARCONI! INSTRUMENTS LIMITED ST. ALBANS HERTS PHONE: ST. ALBANS 6161/7 
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THE WAYNE 


KERR LABORATORIES LI 


VIDEO-FREQUENCY 
OSCILLATOR 


TYPE 0222 


Zhke/s to 8B me/s 


MALDEN, SURREY 


LEADING ass usuav 


As 
stocks become 
the DE LUXE 
HAVE THEM!!! 


soon as manufacturers’ 
for 


WE 


available 
models 


ALL COMPONENTS 
FOR “ES.” 
AND OTHER 


TELEVISORS 


Your enquiries are invited 


TELE-RADIO (1943) LTD. 


PA ot hop Hours 
o.-Sat. 9 a.m.—é6 pm 


PAL tite Mo 


hursday Fam loom 


Recently released by the B.B.C.—the finest 


cutterhead yet available. . . 
B.p.G. TIPE 
Negative Feedback 

RECORDING CUTTERHEADS 


moving-tron 


a SS ee 

@ Temperature ct reduced by Silicone dampin 

@ Frequency response 2 db 50 c’s 

@ Vertical and horizontal patterns 
modified 


rm 


1S Kes 


types for velocities up ¢t 


enna as 
S- 


- e& 
GRAM(P)I(A)N REPRODUCERS LTD 
9, HANWORTH TRADING ESTATE, FELTHAM, MIDDX 


e - Feltham 26 


srams . Reomp. Felthan 
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This 


wAkis THE SPUT.. 


FOR AERIAL NEWS AND VIEWS 


The Simplicity and 
Efficiency of the 
2-WAY TELEVISION AERIAL 


Simplicity is the keynote of the “ 2-way,” and it 
can be installed in a matter of minutes only. Yet 
its efficiency is equal to that of any well-designed 
dipole. Although designed for outdoor use it is 
just as efficient for indoor use where signal strength 
permits. It is versatile too; with its two-position 
mounting bracket and facilities for fitting its 
screw-in rods at alternative angles, possible wall 
damping and consequent attenuation of signal can 
be reduced to a minimum. Moreover, the “ 2-way ” 
can be used in positions where it would be impos- 
sible to instal a conventional dipole. All these 
advantages are available at very low cost. 


MODEL2-WAY x 
Retail Price 24/6d. 


Complete with two- 
position bracket, 
screw-in rods, insu- 
lator and protective 

rubber cap. 


* Add suffix 

for channel required: 

1 London ; (2 Holme 

Moss; (3 Kirk O’ 

Shotts ; 4 Midlands ; 
>) Wenvoe 


Delivery ex-stock from 
our appointed distribu- 


ANTIFERENCE LIMITED 67 BRYANSTON ST LONDON W.! 


ee 


ri 


The XFY33 s one of 
the output valves in a 
new series of very small, 
flat subminiatures of 
beam tetrode construc- 
tion. 

The maximum cross- 
section is only 8 mm. 
x 6 mm. and the 
nominal tilament 
current is 174 mA, 
These features, in con- 
junction with the high 
efficiency of the XFY33 
permit still greater 
saving in space whilst 
maintaining exception- 
ally fine performance. 


TYPICAL OPERATION 


Filament Voltage « 1.25 1.25 V. 
Filament Current 5 ($75 I7.5mA. 
H.T. Voltage 22.5 wv. 
Control Grid Voltage P 2.0 -3.5 V. 


Power Output 3.75 7.5 mW. 
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BRITISH MADE 


GREENHILL CRESCENT, 
HARROW-ON-THE-HILL, MIDDLESEX 


Telephone: HARrow 2655 


Be sure that th 


9 with G.C.E. and at least 
Mathematics and Physics 


r of E.M.1. Scholarships 

ar course in Electronic 

h this Scholarship and grants, 

st self-supporting while 

During the course the Student's 
main considerations 


Scholarship immediately 


ts w be required for a person 


ft ai interview 
n early September 


INSTITUTES [geen 


MARCONIPHONE 
COLUMBIA 
erc 


E.M.I. 


FEC. 


QUARTZ CRYSTAL 


YOU CAN'T BUY BETTER! 


A COMPREHENSIVE RANGE OF UNITS 


IS AVAILABLE COVERING ALL COMMUNICATION 
REQUIREMENTS 


ASK FOR LEAFLET QC.5012(R) 


»btainabie, ‘or 


EXPORT ANDI 
IWHOLESALE ONLY| 


g VALVES RECEIVING VALVES TRANSMITTINGS 
| TUBES CATHODE RAY | 
1@ Govt. Surplus & Regular Types 
*@ Special purpose tubes . 
@ No Dollar Expenditure 

-@ Rapid Delivery from Ample Stocks. 
le One of the Largest in England 
| 


Also large stocks of 
@ P.M. Speakers 2}°—12 
@ Mains Transformers 
@ Resistors :- {, | and | Watt 


@ Condensers :- Mica, Electrolytic, Oil, etc. 


{ 0) 
4 ) V.E.S. WHOLESALE SERVICES LTD., F 


ll, GUNNERSBURY LANE, W. ACTON, W.1. 
Telephone : ACOrn 5027 (3 lines). 


SEND US YOUR REQUIREMENTS ® 


< A | > 
~ 
I hich helps to sell 
| t é Udiite Wwittcit té ps re dé 
é 
| Bout Halen £ 
the Hest J<adto frams 
‘ 
Throughout the Years Throughout the World 
Garrard has reigned supreme in producing Turntable 
Units of unsurpassed quality 
Manufacturers who use Garrard Units in their finest 
nstruments always mention them by name in their 
sales specifications 


Fielden. SERVOGRAPH 


LIGHT CURRENT 
RECORDER 


1°, accuracy in any position 


Pen transit time only 3 seconds 
Smallest increments recorded. 


The Fielden Servograph is a reasonably priced recording meter 
of advanced and unique but simple design for industrial and 
laboratory service. Recording accuracy within plus or minus 
1% results from freeing the instrument movement of all recording 
load. Models for industrial and laboratory use are available to 
give full scale deflection in ranges of 0 - 50 microamperes and 
Exceptional pen torque. 0-15 millivolts upwards 
4 inch/Ib. average. 


INSTRUMENTATION 


FIELDEN (ELECTRONICS) LTD., “H” Block, Paston Rd., Wythenshawe, Manchester 
FIELDEN ELECTRONICS (Australia) PTY. LTD., 409 Collins Street, Melbourne, Australia 


THE ADC. SPEAKER DESION 
Mode! C 


A BRITISH INVENTION 


8.4 


torte 1 r " ‘ 
at to free « 6 ting me - 
& Chino FORCE 
A. 8O MECHANICAL RESTORING FORCE 
B. THE SYSTEM IS FREE FROM FUNDAMENTAL RESONANT FREQUENCY 
L C. THE MOTIONAL DECAY TIME OF THE CONE ASSEMBLY HAS SQUARE 
WAVE FORM 
D. TRANSIENTS ARE THUS FREE FROM FUNDAMENTAL RESONANT 


FREQUENCY MODULATION 


REPRODUCTION eee. 0°°:: 


v 
Cone Damping— | . 
« Air Loading — Hott 


Manufactured by:— ytion Motulation bt . u. Prequeney 


AUDIO-ACOUSTIC DIFFUSEURS LID. os 


BROOK HOUSE, PARK LANE, LONDON, W.! 


Factory : Terraut Street, Arundel 


« Cone 


*. High 


HIGH GRADE LABORATORY EQUIPMENT 
REBUILT ANO GUARANTEED AS NEW To HAMS & DEALERS 


WE WANT TO BUY 


AMERICAN SURPLUS 
EQUIPMENT oF EveRyY KIND 


FOR RADIO HAM SHACK— 


SIGNAL GENERATOR TYPE T.F.144G 
ELIVERY EX STOCK NEW YORK’S LEADING DEALERS 


WE HAVE A COMPREHENSIVE RANGE OF 
ELECTRONIC EQUIPMENT BY MARCONI RECEIVERS * TRANSMITTERS 
INSTRUMENTS, GENERAL RADIO, DU MONT, 
SULLIVAN AND OTHER WELL-KNOWN TEST SETS ° SIG GENS 
MAKES, OF WHICH THE FOLLOWING IS A 

SMALL SELECTION : TELETYPE EQUIPMENT 


Universal Gridge Type 3730 Signal Generator Type TF.144G 

“3 Band Equipment . » E57] | | EVERYTHING ELECTRONIC 

“8” Band Equipment o * » TE.3906 

Precision Beat Frequency Oscillators es 3 , TF.430 
Frequency Measuring Equipment Type TME.1 

We are interested in any quantity, from one upwards. 


or further particulars of this and other high-grade electronic "Phone us immediately, transfer charge. 


ents, write to :-— 


HATFIELD INSTRUMENTS ALTHAM RADIO CO BRAZENNOSE ST 


175 UXBRIDGE RD, HANWELL, LONDON, W.7 MANCHESTER 2 Tel.: DEAnsgote 5387 
Telephone : EAL'NG 0779 


WirreLess Worip 


—— vear’s National Radio Show in London 
will be, without any question, the biggest 
and most comprehensive exhibition in the 
history of this important modern industry. 
There you will see all the latest develop- 
ments in Radio, Television, Telecommuni- 
cations and Electronics, which have taken 
British Radio to the forefront of the world’s 
markets For visitors from overseas there 
will be opportunities to make special tours 
of actual imstallations. If you have not 
already made arrangements for your visit, do 
so right away this Show will be the out- 


standing event of the Radio Year. 


BRITISH NATIONAL 


RADIO SHOW 


Earls Court - London 
AUGUST 26 — SEPTEMBER 6 


dniorm m trochteres for Overseas Visitors may be obtained from 
THE RADIO INDUSTRY COUNCIL 
$9 RUSSELL SQUARE LONDON W.C.! - ENGLAND 


Telegram Oidarion, Westcent, London 


COMMUNICATION 
RECEIVERS 


MODEL “680 X” 


Fifteen Valves 

Two R F Stages 
Two I F Stages 
Separate Oscillator 
Variable Selectivity 
Crystal Filter 

“S'' Meter 
Push-pull Output 
Polychromatic Finish 


MODEL "750" 


Double Superheterodyne 
Eleven Valves 

High Sensitivity 

Variable Selectivity 

Free from Images 

Separate Gain Controls 
Large Dial with Linear Scales 
Mechanical Bandspread 
Robust Construction 


nformotion, please write direct to the Sole Manufacturers -— 


STRATTON & Co. Ltd. 


EDDYSTONE WORKS, BIRMINGHAM, 31 


SaaS 


BI 2A— Duodecal 
FOR CATHODE RAY TUBES 


Ref. No. B.12 U—moulded in Phenol-Formaldehyde with Polythene Cover 
B.I2U.I— , + Z is ‘i without cover 


YRIL FRENCH LTO HIGH STREET, HAMPTON WICK, MIDDLESEX KIN. 2240 


THE McMURDO INSTRUMENT CO. LTC v TORIA WORKS, ASHTEATL SURREY 
ASHTEAD 340! 


YOUR SLIP agen 
* 
* 18 TOTTENHAM 
s H Ow I N G e COURT ROAD, 
Sainekeae” ath Gin’ eae os LONDON, W.1. 
ae ae een ee Care Se ee Tel.: MUSeum 2453/4539 


Business Hours : Monday-Friday 9 — 5.3 saturday 9 — 


RELAYS 


(I, D.C. COIL RESISTANCE 
k Sd 3,000 TYPES: 1.9) to 80,0000) 
Wes 600 TYPES : 0.41) to 9,2000) 

\ ALSO LARGE STOCKS OF 
DOUBLE & TRIPLEWOUND 
AND SLUGGED COILS 
SIEMENS TYPE HIGH SPEED 


AGAIN BEEN ENLARGEL ; \ 
P y an snetruct 4 “ 
ye aye Ney CONTACTS 
es cates “Wlty® 1,000 TYPES : up to 8 sets. 
600 TYPES : up to 4 sets. 
Valve 


A 3,000 TYPES : Make (M), Break (B) 
PERHET n Twin-silver Twin-platinum, Dome 
silver (2 amp.), Tungsten (5 amp 
ALITY AMPLIFIER and Fiat-silver (8 amp.). Change 
NA EN : , Over ), in all but Tungsten : Make- 
ee Ote. , OC ) Before-Break (K), in Twin-silver and 
Twin-platinum 


600 TYPES: (M), (B) and (C), in 


Twin-silver and Twin-platinum 


>NAL TRACER 


early arked and 


yok DEFINITELY che best 
day Tens of thousand \ 
UARANTEED circurts . KEY SWITCHES. 
THIS NEW ISSUE is 2C 0. to 8 CO. Special types made 
WN » to order 


FR 


RODING LABORATORIES 
wwe 
694, LEA BRIDGE ROAD LONDON, E.10 


Wirrecess Wor 


- REDIFON... 


* WORLD WIDE RADIO COMMUNICATIONS 
% MARINE AND AIRPORT RADIO 

* HF. INDUSTRIAL HEATING 

*& LARGE SCALE AUDIO SYSTEMS 


BROCMHILL RD., LONDON, S$.W.18 


CABLES: REDIFON, LONDON PHONE VANDYKE 728} 


‘A COMPANY WITH A FUTURE 


They’re 3-speed— 
they “Take all Records”’ 


rv : 
—_——_— SS ~ 
JRCS2! NON-MIXING RECORD CHANGE. AC 3514 GRAMOPHONE UNIT 
Beautifully designed to play 334, 45 and 78 r.p.m. records with A brilliant 3-speed unit featuring patented 3-speed rim-drive 
a minimum need for adjustments. Features a new, foolproo! 3-point spring suspension eliminating acoustic feed-back 
ecord dropping mechanism patented 3-speed rim-drive plug-in pickup heads A.C. supplies Also available 
plug-in pickup heads. A.C. supplies. Also available—Single Singie-speed rim-drive units and A.C. or A.C.,D.C. governor 
speed non-mixers single and 3-speed miners controlled units 
—AND A NEW PICK-UP FOR SALES 
The new Collaro ORTHODYNAMIC Pickup plays ALL records ! Features twin-point stylus and patented weight- 
compensating arm. Needle selection and appropriate pressures are effected by simple switch mechanisms 


Trade Enquiries to 


COLLARO LTD., RIPPLE WORKS, BY PASS ROAD, BARKING, ESSEX. Phone : Rippleway 3333 


A self-contained order reprod r vir tless performance T dea 

equipment for ) ENTERTAINMENT, PUBLIC ADDRESS, CONFERENCE 

RECORDING, and UND COMMENTARY for SILENT FILM PROJECTORS 

@ “Finger Tip’ operation—one contro! provides tor “Record’’—“Play" ‘Rewind”’ or “Fast Forward’ 
requirements 

@ Constant Tape Speed—7.5 inches per second 

@ Frequency Response—Essentially flat trom 100-7500 c.p.s 

@ High Quality Push Pull Output. 

@ Recording Duration 30 minutes per ree! 

@ Dynamic Range approximately 40 decideis 

@ Power Supply 200/250 A.C. 50 cycies—Consumption 80 watts 


THERMIONIC PRODUCTS LTD. MODELS AVAILABLE 


Division SM WW, HYTHE, SOUTHAMPTON. Phone: Hythe 3265 FROM 
Lond Showr oor Morris House ermyn Street. Haymarket wi! a o 
bicsiage Purdon £69-10-0 


entres Birmingham Bristo Mancheste 3 lasgow 


WALTON’S of WOLVERHAMPTON 


A cordial welcome 
a well-known and 
highly-eff . - oO > c r Ww oD Chester 
(G.3.B.U.U.) any ou anding bargains always on show 
dic clearance list 
if not, send s.a.e 
Just received, 250 only, Centre 
75-0-75, Graduated “L.R 
new, original boxes Our price only 
Very sensitive meters are very 
and these w not last long, so 


WALTON’S WIRELESS STORES 
48, Stafford Street, Wolverhampton 


SUT 


SIGNAL GENERATOR TYPE 10. 100 Ke/s-100 Mc/s THE WORLD'S GREATEST BOOKSHOP : 


Price £7.10 .0 


ya prehensive specification, are some o 
has achreved such outstanding success 


¢ unmodulated carrier @ Direct 


le * FOR BOOKS 
Stable RF oscillator 


Stock of over 3 million volumes 


New, secondhand and rare Books on 
every subject. Large Technical Dept. 


bie ude the HOMELAB CHECKTEST 
ately calibrated variable condenser 
e 42 - each 


he manufacturers. Send for full technica 
a 


HOMELAB INSTRUMENTS LTD., 
68a, COBDEN ROAD, LONDON, E.I! 


Teleg > EY 565 


Subscriptions taken for magazines. 


TULULUELEEEEEELECLCLC LEE 


119-125 CHARING CROSS ROAD LONDON W.C.2 
Gerrard s660 (16 lines) te Open 9-6 (inc. Saturdays 


STHUTTLTTUUDELEUTTLTET ETUDE TELE EET TERETE 


TUTE en 


CULL 
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y NEW 


WILLIAMSON AMPLIFIER - - TYPE GW.12 

to Goodsell’s full quality specification: — 

% 12 watts output at 0.1 distortion. 

% Paper Condensers on H.T. supply line. 

* Double Power Supply. 

% |mpregnated grid coupling condensers. 
PRICE £29-0-0 


SERIES S.P. ‘PRE-SELECTIVE’ TUNER UNITS 
with or without R.F. stage, panel illustrated. 


5’ SANDER-POLISHER 


Imagine! One sturdy HANDY-UTILITY power 
tool, a selection of HANDY-UTILITY accessories 
and attachments, and you're ready for anything 
—sanding, grinding, wire brushing . . . buffing, 
waxing, polishing... and the same magnificent % VARIABLE SELECTIVITY Ax 3 STATION CONTROL 
tool can be used as an electric drill, with 4 PRICE from £10 - 10-0 plus tax 
capacity in steel! There are two robust Stands 
to increase the usefulness of your 5° Sander- 

Polisher still further. Full particulars from your WIDE RANGE 4 STAGE CONTROL UNIT WITH OR 
HANDY-UTILITY dealer. WITHOUT PRE-AMPLIFIER FROM £7 - 10 - 0 


gp 8 RES RR Go BEE OTHER AMPLIFIERS FROM £15 - 15-0 UPWARDS 
| Other HANDY-UTILITY tools include :-— he . ‘ ‘ ° ‘~ ‘ m 


“H.U. Ve DRILL = £6196 ‘a 

H.U. YW DRILL £€12-7°6 re MILNES 
Se Sree a ae enter the high fidelity L.S. field with their TRUPRO- 

pariataaha deer Siena DUCERS. New and sensational features include :- 
* Hexagonal speech coilusedon anewclawprinciple. 
% Speech coil 4 the normal weight. 
%* No spider, as such, suspension and centring by 
six glass cords. 

% Flux density 17,000 lines per sq. cm 
* Frequency response.from 25 to 16,000 ¢.p.s. 


PRICE 12° UNITS €15- 15-0 
10° UNITS £14- 14-0 


All Enquiries to — 


PRODUCTS OF THE H.U. DIVISION OF BLACK & DECKER LTD B.K. PARTNERS LTD., 229 REGENT ST., 


OBTAINABLE FROM YOUR LOCAL ELECTRICAL LONDON, W.1. Telephone REGENT 1267 
DEALER. FCOL SHOP IRONMONGER OR STORE DISTRIBUTORS FOR GOODSELL SOUND & MILNES TRUPRODUC™R 

Smee's M.UA0 WE ARE APPOINTING AGENTS THROUGHOUT 

— GT. BRITAIN AND WELCOME TRADE ENQUIRIES 


FOR HIGH FIDELITY 
CX RECORDINGS 


Careful design and rigid control in manufacture, provide the critical listener with a reliable 
hard-wearing tape that will help to get the very best results from any tape recorder. 


MAGNETIC DATA FREQUENCY RANGE 
Coercivity ° 2 2 Oecrsteds so c/s to 10 Ke’s at a 
Total Remanent Flux ( s lines jin. width playing speed of 74 1n./sec. 
Uniformity throughout a reel § d.b 
Medium coercivity gives a high signal output with an extended 
high-frequency response, whilst still retaining an easy erasure. 
Signal noise ratio is high; transfer and distortion are negligible. 
PLAYING TIMES (per track 
REELS 1) /SEC / : 15° /SEC 
15 Min 
7) Min 
3! Min 


p al 


JESOTA MINING & MANUFACTURING TEMple Bar 6363 


RCA TRANSMITTER TYPE ET 4336K 


we have wvatate tor inmetae ||| COILS © COILS © COILS 


delivery a limited quantity of the 


RCA ET 4336K transmitter. These TRF. @ SUPERHET @ FILTERS @ PACKS 


are absolutely brand new and in 
original packing cases. In superb and TELEVISION COILS @\F TRANSFORMERS 
ex-factory condition and guaranteed 
perfect in every detail 


Also RCA Transmitters Type ET 4336 FOR DEPENDABLE COMPONENTS 
NTACT 


reconditioned and in perfect working C 


rder 

Every Transmitter is air tested prior OLYMPIC 

to delivery and is complete with all RADIO COMPONENTS 

M1 the "se oe oe Fuses, COIL WINDING SPECIALISTS & MANUFACTURERS 
7 nsulators anc tructic 

— ee 224, HORNSEY RD., N.7. NORTH 2914 


WILCOX GAY Variable Frequency 
tors and Crystal Multipliers 
be supplied with the above 


tters TELEVISION 


aritieh . ith c or Frin Long distance viewers is vastly improved 
Speech Amplifiers (E tish made) with 500-ohm with the SPENCER-WEST type AC/3 PreAmpliher genie 
output suitable for use with above transmitters fication includes a first stage neutralised triode cathode coupled 
round erid tric Th i ran { 
ET 4336 Spares: We carry very large stocks of to a gre ed grid triode e optimum arrangement for best 
nose facto elf-contained power supply unit complete with 
essential Maintenance spares and invite enquiries correctly adjusted interference filter Price complete, 10 gns., 
: from your Deale r direct Leaflets, etc., on request 
VALVES f ET 4336 Series available in large 89 


quantities 


ee ed 


Conversion units type AC'4 for Holme Moss/London, or Sutton 
Coldfield or Sutton Coldfield London, etc. Double oscillator 
mixer stage and R.F. stage for correct reception with absence of 
mixer morse and radiation to other receivers Price complete 


with 5 valves and self-contained power sup unit, 1S gns. Leaf- 
- r P T 
. . 


, SPENCER - WEST 
4, GREYHOUND ROAD, LONDON, W.6 QUAY WORKS, GT. YARMOUTH 


Phone. Gt. Yarmouth 3009 


Piease note the above transmitters can only be :upplied 
for export 


es He i Phone : Fulharr #89 


Wrrecess Wort 


§4— Alpha and Omega 


IN RECENT ADVERTISEMENTS we have 


talked bout t tt cy ftcatures listed 

below) ir } desig nd cons tion of R. & A 

Reproducers f separate] hey are our 

particul tions to mmeor oblems Their 
performance 
best shown 
upon us by 

le ding 

gladly 


depender t 


Totally-enclosed, high efficiency magnet 
systems (A) 


Permanent voice-coil alignment due to 
Co-axial Construction (B) 


Zero external field (C) 
Voice-coil leads moulded into centring 
member (D) 


Full tropical protection 


REPRODUCERS AND AMPLIFIERS LIMITED 
wool ERHAMPTON 


phon “ erhampton 22241 (5 lin 


» SP ee 


a 
Windsor = 
C fottel 88 A 


Multirange 


x Universal Meter ¥ 


, ° 
a * 
A completely new instrument supreme in its 


class with exceptional accuracy and handsome = gyeni oan PROTECTION — instantaneous overload protection. effective 
appearance. on all ranges, is provided for the meter movement 


BUZZER.— Quick continuity tests may be made using the self-contained 
A portable multirange A.C./D.C. instrument providing wide testing buzzer 


facilities to meet all today’s requirements RANGES : Volts D.C.—0- | -.25-/-2.5-5-10-25-50-100-250-500-1 ,000-5,000 

SENSITIVITY.—20,000 ohms per volt D.C. 2,000 ohms per volt A.C ‘ |-2.5-5-10-25-50-100-250-500-1,000-5.0CO0. Milliamperes 0.C 

2.5-5-10-25-50-100-250-500- Milliamperes A.C.— 

25-50-100-250-500-!,000 Amperes D.C.—0-2.5-10. Amperes 
Resistance.—' ohm to 5 megohms in 4 ranges. Decibels.— 

SCALES.—Six scales, clearly marked black on white, cover Voltage, —20 to +69 in 9 ranges. Zero reference level is 6 MW. into 500 ohms (or 

Current, Resistance, Capacity, inductance and Decibels. Specia to U.S. standards, | mW into 600 ohms) Output.—As A.C. volt ranges 

features are the linear scales for al! A.C. ranges. except 5.000 volts, via a condenser 

ACCURACY.—D.C. and A.C. mA. ranges 2 per cent. of F.S.D Supplied in a hardwood case—complete with 

except for 5 kV AC. V ranges 4 per cent. of FS.D. 5 kV ranges 7 

6 per cent. of F.S.D carrying handle 


& 


METER.—Large Sinch sensitive moving coil meter is used, fitted with 
knife edge pointer and anti-paraliax mirror for greater ease in reading 


Please write for further details and information on other Windsor and Taylor Products. 
TAYLOR ELECTRICAL INSTRUMENTS LTD. 
419-424 MONTROSE AVENUE, SLOUGH, BUCKS. Telephone : SLOUGH 21381 


WIRELES* 


Loudspeaker 
—Cones 


The sound from the cone sells the set. 
Have you heard a FIBRE FORM CONE? 
@ Wide range of responses 
@ Acoustic and 
Dimensional consistency 
@ Tropicalisation 


Our Staff 


equipped toolroom and modern plant are 


at your s ice Home and Export enquiries 


welcomed 


© FIBRE-RESIN © FABRIC SUSPENSIONS 
=) MOULDINGS & DIAPHRAGMS 


FIBRE FORM LTD 


GARRATT MILLS, TREWINT STREET, 
EARLSFIELD, LONDON, S.W.18. 


WIMBLEDON 3946 


Owing to our large contract 
we are still able to supply 


PHILCO SETS 


UNIVERSAL MAINS — 


5-VALVE 
Reconditioned 


roughly overhauled 
’ s,UARANTEED 
wer the ntr It 
f yourse 
170 - ALL wave "TABLE MODEL, 
J | oF vis nm tor norma 


dark walnut cabinet size 


1 15 - “LARGE TAGLE MOSEL, n light walnut cabinet 
n urge di m metres and 

aception ‘ gun using higt Q ! 

‘ ‘ Normal or dipols 


110 - , meoiun ‘oun asecs. & kr 


We are still buyers of 
GOOD USED or NEW EQUIPMENT 


ARB8s D.B. ‘SCOPES METERS and all 
kinds of TEST GEAR CONVERTERS, etc. 


SELENIUM RECT. FIERS ams im. square 
Weight about Sig i but guaranteed, 30/4 


We con still supply from previous Adverts 
LONDON CENTRAL RADIO STORES 
23 LISLE STREET, LONDON, W.C.2 GERrard 2969 


Closed Thurs. | pm. Open all day Sat. and weekdays 9am —6p.m 


THE NEW 
“ACE” 


MODEL ‘8’ 


MAGNETIC TAPE 
RECORDER 


INCORPORATES 
ALL THE LATEST 
DEVELOPMENTS 


* 10 WATTS PUSH-PULL HIGH FIDELITY OUTPUT 

** 2 TRACKS PER TAPE (2 Hrs. RECORDING). 

*** 3 TAPE SPEEDS, 32°, 74” and 1S” per second. 

**** J INPUTS; CRYSTAL & M/C MICS. & GRAM. 

***** 2 SEPARATE INPUT CONTROLS FOR “MIXING. 
*+e*** COMPLETELY AUTOMATIC ELECTRONIC ERASE 
+eeeee* DETACHABLE SPEAKER UNIT WITH LEAD. 
*eeeee"* FAST RE-WIND AND FORWARD WIND-ON 
+eeeeee* CAN BE USED FOR PUBLIC ADDRESS, etc. 


This unique instrument measuring only 15$° x 10 
124°—the smallest on the home market—is capable 
of very high quality reproduction and is definitely 
the most versatile insirument yet produced. 


59 CNS ie i Se. 
DEMONSTRATIONS OR ILLUSTRATED BROCHURE FROM: 


ASSOCIATED CINE EQUIPMENTS LtTDo. 
353, BEXLEY ROAD, ERITH, KENT. Phone: Erith 2543 


Wat 
Fascinates 


ence has opened-up 
many new possibilities of 
asily 


na 
Representatives can show 


the many alternative ad 
¢ r endfor hir 


TE NAPLAS 


(SALES) LIMITED 


INTERFERENCE 


A HON 


jon and care of h 
ner! A rence with Television, fro 
jorries, vans, ete 


MAINS 
TRANSFORMERS 
TAT exvmmaaeees in any shape or form 


SCREENED AND IMPREGNATED. ALL GUARANTEED 
ALL PRIMARIES ARE 200250 v. Half Shrouded 


HSMé3 ™ dget Output 250-0-250 v. 60 ma, 6.3 v. at 3 ET 0 KNOW MORE 
amps..> v. at 2 amps 
HS63. Output 250-0-250 v. 60 m’/a., 6.3 v. at 3 amps... 5 v. ac G T 
amps 
HS40. Windingsasabowe. 4. at 4amps., 4. at 2 amps 


HS2. 250-0-250 v. 80 mia 
HS3. 350-0-350 v.80 m’a. HS30. 300-0-300 v.80 mia 
HS2X. 250-0-250 v. 100 ma. HSTS. 275-0-275 v. 100 m 


HS30x 300-0-300 v 100 ma. HIS3X. 350-0-350 v. 100m 
Fully Shrouded 


FSM63. (Midget Output 250-0-250 v. 60 m/a., 63 v. at 3 
amps..Sv.at2amps . 


FS2. 250-0-250v. 80ma 

FS30. 300-0-300 v.80 ma. FS3. 350-0-350 v. 80 mia 
FS2X. 250-0-250 v. 100 ma. FSIS. 275-0-275 v. 100 ma 
FS3OX. 300-0-300 v. 100 ma. FS3X. 350-0-350 v. 100 m 


All the above have $.3-4-0 v. at 4 amps., 5-4-0 v. at 2 amps SUPERSPEED WHITE 

Output 425-0-425 v. 200 ma.. 6.3 v. 4 amps., C.T. 6.3 

Aa. Ouaput 25-0425 v. 200 min.. 6.3 v. e FLASH 
utput 250 m a., 6.3 v. 2amps., C.T. 6.3 


300-3380 eee ea, ACTIVATED ROSIN CORED SOLDER to 


utpu 6.3 v.7 amps., 5 v. 2amps 
ned. Py A.D. & G.P.O. SPECIFICATION 
Output 50'0.350 v. 250 mia 6.3v.6amps..4v.8amps., f 

mps., 0-2-6.3 v. 2 amps Fully shrouded The high-speed, non-corrosive, quick luxing, quick 
st, 350-0-350 v. 160 ma., 6.3 v. 6 amps., 6.3 v melting solder for all types of electrical connexions 
3 amps Fully shrouded 

425-0-425 v. 250 ma., 6.3 v. 6 amps., 6.3 v 
3 amps Fully shrouded 


ps.,5v Cd 

Output, 250-0-250 100 63 6 Cv. Se 

mos For receiver Ri355,, Hall shrouded. ” SUPERSPEED activateo 
Jutput, 350-0-350 v. ISO ma C.T. 5 


If you use solder 


u 6.3 v. Jamps 
Half shroude 


og Eng ee eee ROSIN CORED SOLDER WITH RANGE 
1 Output 330-0-350 eg ee ee Lee ne OF COLOURED CORES 


ps T.Sv.3amps. Fully shrouded 3 Automatically deposits colour around joint, so makin 
Sutput, 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., $v. at Albers ! E 


Fully shrouded 30 errors easy to check and cutting inspection costs 
stput 230 v.at 30 m/a..6.3 v. at 1.5 2amps 
350-0-350 v. 150 m a.,6.3 v.4amps.,5v. J amps 


utput, 350-0-350 v. ac 180 ma., 6.3 v. at 2 amps., 
3v. at 2Zamps.,C.7.5 v.at3 amps. Fully shrouded 
» have inputs of 200/250 v 
FILAMENT TRANSFORMERS 


4v.2amps. F6. Output, 6.3 v. 2 amps INDUSTRIAL SERVICE PACK 


scput, 12 v. at i ome 9-. — Output, 6.3 v.03 amps & Neat, cylindrical insulating dispensers for maintenance 
put v 3 
utput, 24 whey ot Damen... %- engineers, holding 13 or 26 ft. Keeps solder clean up 


4 F24 framed with Flying Leads to instant of use 
Output, 0-2-4-5-6.3 v. at 2 amps it- 
utput, O-2-4-5-6.3 v. at 4 amps 209 


d F29 clamped with Flying Leads 
stput 6.3 v. at 10 amps. or 5 v. at 10 amps. or 12.6 v. at 
»s.or 10 v. at 5 amps 79 ACTIVATED 
Output, four at 6.3 v. tapped atSv.atS amps. per winding 
giv in by suitable series and parallel connections 24 v. at 5 amps 
20 v. at 5 amps., 18 v. at S ammps., 15 v. at 5 amps., 12.6 v. at ROSIN BASED LIQUID FLUX 

Damps., 10 v. at 10 amps., 6.3 v. at 2 amps.,5v.at 20amps. S7/- The ideal flux for electrical pre-tinning All ingredi- 
FS and Fé 4 framed with Flying Leads 
FUI2. Output 0-4-6.3 v. 3 amps. FU24. Output 0-12-24v. lamp. 19/6 ents are dissolved. Leaves no corrosive residue 
The above have inputs of 200 250 v 
OUTPUT TRANSFORMERS 


MOP! Ratios, 26, 46, 56, 66, 90, 120-1 50 rr 
Tior QPP: Cluss6, etc Secondary 240hms. Top panel & TRICENE | sowverinc ruin 
ng mp h 

ori “ re iomes Pentode, ratios 30, 60, 90-1, 40 ma 


econdary 2/3 ohms, each 
OP2. Midget Pentode, ratios 45-1, Secondary 23 ohms, 40 ma 


5 watts output. 20 ratios on Fulland Halfprimary 199 Full particulars of the above products 
30 watts output, 20 ratios on Full and Half primary 786 will be gladly sent on request 
Williamson's O.P. Transformer to Author's specification... £4 136 
Chokes for Williamson's Amplifier. 30H. at 20 ma $ : 
iSO ma 


60 m a., approx. 8H., 350 ohms 5- 
a a that a: | 4. J. ENTHOVEN & Sons tro. 
C8. 360 Micro henries clamped ° 90 ma. [BO ohms, clamped 
Sere he aa todaes. Yope teu. con. : ENTHOVEN HOUSE 

eet On WO. edd Win Clorcurag 89 UPPER THAMES STREET, LONDON, E.C.4. 


Trade and also Export enquiries invited 


Telephone : MANsion House 4533 
H AS H \\ OR 1} 1 | Dept WW ) Telegrams: Enthoven, Phone, London. 
676. Gt. Horton Road, Bradford, Yorks Works: Croydon, Rotherhithe & Derbyshire. 
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MASTERPIECE 


She heneith utl Change 


A masterpiece in design and technical excellence—a three-speed 
automatic record changer designed to play 12°, 10° and the 
increasingly popular 7° records imtermixed im any order The 
* Monarch ” combines ease and simplicity of operation with the 
high standard of reproduction and performance demanded by the 
most discriminating listener 
Note these 7 star features 
* Automatically selects and plays 7°, 10° and 12° records, inter- 
maxed, at 33}, 45 or 78 r.p.m. Capacity 10 records 
Pick-up automatically returned to rest position and motor 
switched off after last record 
New reversible dual stylus crystal pick-up has extended 
frequency range to 10,000 c.p.s. Self compensated for the 
L.P. lower frequencies with the Turnover frequency at the 
correct point 
Remarkably compact design makes it an ideal unit for the 
radiogram TV combination console 
Simpheity of design guarantees long life and trouble-free 
operation 
Beautiful styling and finish that will harmonize with any 
cabinet 
Operates on 100 125-200'250 volts, 50 cycles A.C. Models 
also available for 60 cycles A.C 


BIRMINGHAM SOUND REPRODUCERS LIMITED 


Old Hill, Staffs Tel: Cradley Heath 62/2 


3 


Wir ale ss World 


RADIO I LEVisiwvoN 
AND E L SC TRO ONICS 


42nd YEAR OF PUBLICATION 


Managing t-disor HUGH 3 POCOCK, «..8.«. 
Edier H. FPF. SMITH 


JUNE 1952 


In This Issue 


EDITORIAL COMMEN'1 

TELEVISION DEVELOPMENTS .. 

BRITISH TELEVISION TECHNIQUE 

TELEVISION RECEIVING AERIALS. By F. R. W. Strafford 
BOUNDARY-DISPLACEMENT MAGNETIC RECORDING .. 
LINE ELIMINATOR. By G. N. Patcheti 

NOISE—2. By “ Cathode Ray’ 


LETTERS TO THE EDITOR 


WORLD OF WIRELESS 
TELEVISION OSCILLOSCOPE. By W. Tusting 
MEASURING HIGH RESISTANCE. By M. G. Scroggic 
VALVE LIFE TESTING. By R. Brewer 

FURTHER NOTES ON THORN NEEDLES. By S. Kelly 
MANUFACTURERS’ PRODUCTS . 

RANDOM RADIATIONS. By ~* Diallisi 


UNBIASED. By “ Free Grid” 


PUBLISHBD MONTHLY (iam by ILIFFE & SONS LTD Dorset 

Street, London, 5.E.1 Telephone : y Telegraans : Ethaworld, Sedist, London.” 

Subscription: Home and Overseas, £1 Ts Od. U.S.A. $4.60. Canada $4.00. BRANCH OFFICES; Birmingham: King Edward 
House, New Stzeet. 2. Coventry: 810, Corporation Street Glasgow: 268, Renfield Street. C.2 Manchester - 260, Deansgate, 5. 


106 


Crange in spot sxe 
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Cathode Ray Tubes 


for Television 


FIRST {NODE VOLTAGE LIMITS 


It the first potential is increased and the operating 
after pumping ynditions are readjusted to give the same beam current, a 
iller part of the cathode surface is utilised, and the 


on per unit » over that { 


ct-viewing television er part of the ithode 


minimum limits for the ised ! » first anode potential is raised beyond a 
! For example, the maxima and certain value tl iding on that part of the cathode surtace 
will be so great that its useful life will be reduced 

MW 46 14-inch-diagonal rectangular At the maximum miting value quoted, the spot size 
pproache minimum value, and any increase of first 
ntecrest oF tube periormancs 


tron the following point 


inode causes overloading of the cathode 
ife without conferring any substantial 
ow it will be seen that for a 

ind beam current the spot The 


potential is raised. Other 


pot size 
specified minimum value of first anode potential is that 
below which is improbable that adequate resolution will 


in mecrease im first anode be obtained der any permissible ratine conditions 


it the entre of the picture 
er, the improvement may 


rta value of first anode 


rease does not substantially MW4I-I 


Metal-coned tube with I6-inch diameter screen. 
HEATER Indirectly heated 
This tube is suitable for series or parallel operation 
V 6.3 Vv 
by 0.3 A 
TYPICAL OPERATING CONDITIONS 
Vv. 12 KV 
V 300 V 
cut-off -39 to -86 Vv 
Focusing ampere-turns (approx.) 900 
LIMITING VALUES (Design centre ratings) 
max 
Vag min 
Va) max 
Vv. 


max 
(heater positive) 
(heater negative) 

nax. (heater negative) 


inode potential is, however, set 
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Television on Parade 


HE Institution of Electrical Engineers is to be 
congratulated on the success of the recent 
Convention on “ The British Contribution to 

Television.” The object was to present the more 
recent developments against a background of the 
existing state of the art, and a good deal of time will 
be needed for digestion of the vast amount of 
information presented—much of it highly specialized. 
When all this is issued in permanent printed form, 
we shall have a most valuable source of information, 
not only on all aspects of broadcast transmission, 
distribution and reception, but on subsidiary appli- 
cations of television techniques. Elsewhere in this 
issue we describe a few of the detail receiver develop- 
ments that are of wide interest, and also attempt to 
present a general picture of the scope of the large 
number of papers that were presented. ; 

Many who attended the Convention clearly did not 
expect to find that British television has already 
acquired an antiquity value. Foreign visitors—and 
some others—did not know that the Baird 30-line 
system was in use for some five years in the 730s, 
and a demonstration, crude as it seemed to modern 
eyes, was greeted with surprisingly warm and spon- 
taneous applause. Indeed, speculation was even 
heard as to what might be done nowadays by apply- 
ing modern electronic practice to such low-definition 
systems that call for no wider bandwidth than that 
of a good telephony channel. 

But history played a relatively small part at the 
Convention, which, particularly in the discussions, 
was distinctly forward-looking. The “perfect” 
television picture is economically and technically no 
more practicable than the perfect newspaper illus- 
tration, but many of us left the Convention with the 
feeling that the British 405-line system represents the 
best compromise for the foreseeable future. But 
there was no complacency, and it was urged that the 
new science of Information Theory be invoked to 
help us to make use of channels of reasonable band- 
width and also to turn such aids as stereoscopy and 
colour to best account. 

We agree with the various suggestions that a 
parting of the ways is due between broadcast tele- 
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vision and other applications of the art. In non- 
broadcast applications the present high price of 
cameras is a serious obstacle. Many branches of 
science and industry cannot afford them, but, para- 
doxically, some others may well demand stereoscopy 
and colour before these refinements become econo- 
mically practicable for broadcasting. 


Restrictive Practices 


HE LE.E. Convention, in discussing non- 
broadcasting television, dealt with technical 
problems: we sometimes have misgivings that 
developments here may be restricted largely by 
administrative or political difficulties. The with- 
holding of licences for cinemas is a case in point. 
We take some encouragement in noting that the 
Postmaster-General has taken his courage in both 
hands in allowing special television transmissions to 
schools. The decision must have raised a host of 
administrative problems to which justice could be 
done only by a sea-lawyer. The schools transmissions, 
though admittedly very like broadcasting, can hardly 
fall into that category, either technically or according 
to the official definition of the International Radio 
Regulations. They are beamed to specified schools 
and are transmitted on a frequency allotted, we 
believe, to the B.B.C. for relay work—not for broad- 
casting. The complementary sound is distributed to 
the schools by wire—the antithesis of broadcasting. 
If the schools transmissions are not, administra- 
tively speaking, broadcasting, into what category do 
they fall? But we must not pursue enquiries in this 
direction any farther, or we may find the B.B.C. 
really needs a licence for a fixed point-to-point 
communication service or something similar from 
which it is debarred by the terms of its Charter. As 
compared with the present experimental schools 
service, the licensing of cinema television, or of most 
other applications that can be envisaged, seems to 
be relatively simple administratively, and we are 
encouraged to think that official over-cautiousness 
will no longer be responsible for bringing promising 
developments to a halt. 
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Television Developments 


A Selection from the LE.E. Convention 


of Points Applicable to Receivers 


N a convention on television it is not to be expected 
that a great part of the material would be descrip- 
uve of new and startling developments. The 

material is likely to be much more of an historical 
nature and descripuve of present-day practice. As 
always, a convention tends to be a record of the pre- 
sent state of the art and, therefore, much of the 
material presented is already well known to those 
versed im the subject even when it has not been 
previously recorded in accessible form 

In all, 83 papers were presented at the recent LE.E 

Convention. The mere list of their titles and authors 
would occupy two pages of Wireless World and any 
attempt to summarize their contents 1s obviously im- 
practicable. All that can be done, therefore, is to pick 
out some ttems of the wadest interest and, very 
naturally, these fall mainly on the receiving side, 
simply because in the nature of things there are 
more people interest -d in receiving ipparatus than in 
transoutting 

One development of very general 

described in the paper by G. B. Townsend, 


interest was 
“On 


+HT 


The diode V,, is 
added to a saw-tooth 
penerotor to mprove 


nteriacir g 


Fig. 2. Metal rectifier 
sed as cathode - bias 


esistor 


Overcoming the Non-Interlacing of Television Re- 
ceivers which are Accurately Synchronized.” This 
paper refers to the common case in which perfect 
interlacing is secured during the fly-back but poor, 
or no, interlacing during the scan. The condition 
occurs not through taming errors so much as through 
amplitude errors. Successive cycles are slightly differ- 
ent in amplitude. The effect has been previously 
described’ but a remedy for it is now proposed. The 
arrangement is shown in Fig. 1; V, is the normal 
discharge valve and R and C are the charging resistor 
and capacitor respectively. The additions to normal 
practice comprise the diode V, and the potenual- 
divider R, R, with the large capacitance C,,. 

During the scan V, and V, are both non-conducttve 
and C charges through R in the usual way. The 
effective charging voltage is the h.t. supply less + 
and the potential of the output terminal rises from a 
minimum substantially equal to On fiy-back V, 
conducts to discharge C but V, remains non-conduc- 
tive until the voltage across C has dropped to about 
1 V, when it conducts and effectively joins the anode 
of V, wo the voltage v, from the voltage divider 
The diode ensures the termination of the fly-back 
at the same voltage level in every cycle and hence the 
start of the next scan from the same level. 


Selenium Bias “ Resistor ”’ 


A new use for metal rectifiers—as bias resistors— 
was described in the paper “The Applications of the 
Metal Rectifier in Television Receivers,” by A. H. B. 
Walker. At a suitable operating point a selenium 
rectifier has a much lower a.c. resistance than d.c. 
resistance The latter governs the bias voltage 
developed across it when it is in the cathode circuit 
of a valve but the a.c. resistance governs the amount 
of negative feedback. It is, therefore, possible to use 
cathode bias with much less degeneration than would 
be possible using an ordinary resistor. Its applica- 
tion is, of course, to cases where it is impracticable 
to use a cathode bypass capacitor and one example 
is the video stage of a television receiver, which may 

the form sketched in Fig. 2. In tvpical case 

> a.c. resistance may be only 7( for a d.c. resistance 

of 2959 The a considerably with 

current. Uniess the signals are restricted, therefore, 

the feedback will vary with signal amplitude and give 

1 non-linear response. This may, or may not, be 

disadvantageous, but it must be taken into account in 
the design 

The question of the proper intermediate frequency 
or television was discussed in the paper by D. H. 
Fisher, P. A. Segrave and A. J. Watts, “ The Design 


resistance varie 


* Interlacing 
124 Editorial, W 
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of a Superheterodyne Receiver for Television.” The 
conclusions reached are that the wision carrier fre- 
quency should be at 35 Mc/s amd the sound at 
38.5 Mc/s.< In this connection it is interesting to 
recall that frequencies af 34Mc/s and 37.5 Mc/s 
respectively were suggested three years ago as being 
the most suitable,* and there has recently been talk 
of using 34.5 Mc/s and 38 Mc/s. 

This paper also describes three- and four-circuit 
filters for vision-channel if. couplings. With their 
iid very steep skirts to the response curve are ob- 
tained and it is possible to do without sound-channel 
rejectors The discussion is eminently practical and 
is well illustrated by oscillograms showing the types 
of response obtained during alignment. The use of a 
wobbulator for alignment would appear to be essential 
with these circuits 
\ typical arrangement is shown in Fig. 3. 
i last circuits L 


The first 
and and L, are tumed mainly by the 
valve capacitances, while the other pair L, and L, 
have capacitors C, and C,; L, and L, are coupled 
by mutual inductance as are L, and L,. A tapping 
on L, is eonnected to a coupling coil L,,. It is 
important to avoid stray capacitance coupling and to 
irrange that the dust cores used for trimming do not 
appreciably alter the couplings. 


Cathode-Ray Tubes 
In the section dealing with valves one of the most 
interesting papers was one describing the develop- 
ment of an electrostaticaly-focused cathode-ray tube. 
Such tubes are not in essence new—at least one type 
was in use before the war—and there is a trend 
towards them in the U.S.A., largely in order to save 
the copper needed for an electromagnet or the cobalt 
required in a permanent magnet. Modern develop- 
ment in the electrostatically-focused tube is to retain 
magnetic deflection, to incorporate an ion trap, and 
to keep the potentials needed by the extra electrodes 
below 250V so that they can be obtained from the 
receiver h.t. supply 

Work is being done on the development of a fixed- 
focus tube in which the focus electrode is joined to 
the cathode. With a Ist anode potential of 250V, 
such a tube is feasible if operation of the final anode 
i 12kV. but it seems that below 10kV a 
focus control will be desirable. 


it over 


Interference 


The paper by A. J. Biggs and E. O. Holland on 
‘The British Television Receiver” is noteworthy as 
giving a good account of the typical present-day 
British practice without excessive detail. A point of 
interest the Appendix to it is the statement that 
double leband operation (e.g., double-sideband re- 
ception of Alexandra Palace) has been found superior 
to vestigial-sideband operation in fringe areas. Not 
less, as One would expect, but external 
interference gives rise to effects of shorter duration 
because of the greater bandwidth of the receiver 

A. J. Biggs and R. A. Mills presented a paper “ The 
Performance of Television Receiver Installations in 
the Presence of Interference.” The interference con- 
sidered is that carried by the supply mains wiring of 
the house in which the receiver is installed. The 


nly is noise 


" by W. T. Cocking, Wireless World 
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Four-circuit bandpass filter 


paper describes an elaborate series of tests carried 
out with various television receivers under standard 
conditions. These tests showed that the use of twin 
aerial feeder tends to result in a higher level of inter- 
ference than coaxial feeder as these feeders are at 
present used in average sets. In the worst sets tested, 
coaxial eable was 8db better than twin and m the 
best sets 19db better; however, the worst set with 
coaxial was 15 db worse than the best set with twin 
feeder. 

It would be wrong to conclude from the tests that 
coaxial cable is, even on the average, mherently better 
than twin feeder. It is far less a matter of the cable 
used than of its termination and the relatively poor 
results obtained with many sets fitted with a twin 
feeder are due much more to the lack of a proper 
balance-to-unbalance transformer in the receiver than 
to the feeder itself. The large variations found with 
coaxial feeders are to be ascribed to the cable termina- 
tions. The bonding of the cable outer to the chassis 
is especially important and raises serious difficulty in 
transformerless sets where the chassis is live to the 
mains 


Cinema Equipment 


In complete contradiction to the normal methods of 
synchronizing the receiver time-bases, the system 
which has been developed primarily for cinema tele- 
vision is extremely elaborate. Described in a paper 
by A. W. Keen, “A Precision Synchronizing System 
for Large-Screen Television Equipment,” it is based 
on a form of fiv-wheel circuit in which a multi- 
vibrator is kept in step with the line sync pulses by 
comparing the two signals in a phase discriminator 
and generating an error signal to control the multi 
vibrator A most unusual feature is that the frame 
scan is derived locally from the line waveforms and 
without any reference to the frame pulses in the 
received signal. Two things result from this. One 
is that the fly-wheel circuit is effective for the frame 
scan as well as for the line; the other is that it is 
possible to have an adjustable control of the precise 
timing of successive frames and, hence, of the inter- 
lace. As so far developed, the system seems much 
too elaborate for use in domestic receivers, but the 
paper is full of ideas, some of which might well 
find application to them. 
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g. frame-scan circuits and deflector coils. A “ pre- 
rred” range of valves for a.c./d.c. sets was suggested 
showed how it was possible 

rmanium and metal rectifiers in 


-chnique is a very big 


television, the 
ire and life testing of cathode ray 
with quite fully, and there was a 

clectrostatic focusing system. On 

review of progress in the design 
of receiving types from 1935 on- 
rather more specialized information 
f reflex klystrons and coaxial- 
centimetre-wave radio links 
and monoscopes were not for- 


glassware” use 


on the devel 
line oscillators for 
Camera pick-up tubes 
rotten 

he engineering aspects of programme production 
were surveyed very comprehensively, with discussion 
on the problems of studio lighting and the sound side 
Design of cameras and associated equipment was also 
dealt with. Film came into the picture rather promi- 
nently with descriptions of film scanning and tele- 
vision recording equipment, and there was an in- 
teresting account of how the television camera can 
be used to advantage in film-making 

Ihe business of conveying television signals from 
place to place was represented by descriptions of 
portable centimetre-wave radio links and a whole 
information on coaxial cables and their 
issociated equipment. There was also something on 
the system of television distribution by wire used at the 
moment for towns which are outside the service areas 


f 


or transmitter 


mass of 


Closed-Circuit Television 

The array of non-broadcasting television applica- 
tions in industry, commerce and scientific research 
was most impressive and pointed to the growing im- 
portance of this field. Full descriptions were given 
of a television system for demonstrating surgical 
operations and a flying-spot microscope. Certain 
ispects of large-screen projection television for 
cinemas were also included 

Most of the test apparatus described was for testing 
transmission channels, such as radio links and coaxial 
ibles, for non-linearity, phase distortion and other 
rms of distortion 

Several 
trends in television 
jective 
brief mentions 


stereoscopy, 


papers gave a glimpse of possible future 

Ihe more fundamental and sub- 
colour television were reviewed, 
were made of higher definition and 
ind there was a discussion on the possi- 
bility of compressing television signals to save band- 
width and ether space 

Single papers can be obtained from the I.E.E. at 
ls 3d each, while a set for one session costs 8s, and 
the complete set for the whole Convention is £3 5s 3d; 
members can get them at lower prices. The papers 
will also be published in four special issues of the 
LE.E. Proceedings (Part IIIA), with the discussions 
included 

Apart from the technical sessions, the Convention 
included a number of visits to firms and to B.B.C. 
and Post Office establishments. In the way of social- 
functions there was an inaugural luncheon, a dinner and 
ball at the end, and a conversazione, given by the 
Radio Industry Council, at which manufacturers dis- 
played a selection of their equipment 
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Television Receiving Aerials 


I—Characteristics of Simple Dipoles, Directional 


Systems and Requirements for Good Receptien 


R. W. STRAFFORD,” wie. 


In preparing this article the author has made use of some of the information and 


diagrams 


in his paper “Receiving Aerials for British Television’’ which was 


read at the recent LE.E. Television Convention, and is to be published as Paper 


No. 1287R 


UR knowledge of the dipole aerial for short- 

wave recepuon (or transmission) extends back 

for at least a quarter of a century. Eminent 
mathematical physicists have published numerous 
papers explaining why the exact mathematical theory 
is impossible which, at first sight, seems amazing 
having regard to the simple geometry of this elemen- 
tary self-resonant collector (Fig. la). 

Each physicist proceeds on the basis of acceptable 
compromises, and each deduces his impedance for- 
mulx by the employment of independent, and some- 
times ingenious, artifices. Their results agree very 
closely, but the dipole is analysed in every instance in 
idealized circumstances, in which it cannot be used! 
For example, a quarter-wave unipole is placed over 
in infinitely conducting and extending earth plane, or 
i half-wave dipole is placed at an infinite distance 
from the earth. In addition, no connection is made 
to the lower tip of the quarter-wave unipole, or be- 
tween the two innermost tps of the half-wave version 

Hence, it is impossible to 
check the accuracy of any 

, d 

formule for the | |= 
reason that it Is 
necessary to bring the 
aerial near to an _ earth 
plane of finite conductivity 
ind connect it to the mea- 
suring device by means of 
1 Suitable transmission 
line 

One can, in a practical 
way, make some realistic 
assumptions as to what is 
likely to happen. By virtue 


of these 
simple 


NEARLY 2° 


of its distributed L, C and, 
( DEPENDING ON co ) 


R (Fig. 1b) the dipole is a 


very incompact tuned cir- 
cuit possessing a low Q 
factor. It is well known 
that the Q of a normal 
lumped tuned circuit is re- 
duced when it is brought 
into close proximity with 
ther conducting objects, 
so there is every reason to 
suppose that the dipole 
should be similarly affected 
by the earth, and also by 


* Belling & Lee Lid. 
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in the Proceedings of the Institution of Electrical Engineers, Part 3A. 


the connecting feeder if the latter is not balanced. 

The vertical dipole possesses a considerable degree 
of symmetry which is largely destroyed when the 
feeder lies paralle! to its lower element, but on prac- 
tical and ewsthetic grounds this is unavoidable. 

Dipole Characteristics.—The term “ dipole ” will be 
used to describe the resonant half-wave dipole which, 
although precise, makes tedious repetition. 

(he radiation resistance referred to the centre ter- 
minals AB (Fig. 1a) is, theoretically, 72 ohms when the 
diameter, d, is infinitely small, but falls only slowly 
as the diameter is increased. For any dipole in the 
British television channels, diameters up to lin will 
introduce a negligible variation. The proximity of 
the feeder, and the effects of the earth and surround- 
ing objects, have a far greater effect, with the result 
that the resistance will generally lie between 50 and 
90 ohms ‘ 

Matching a Dipole to a Feeder.—A feeder in com- 
mon use for television aerial installations is of coaxial 


Fig. |. Character- 
istics of a simple 
dipole aerial ; (a) 
physical form, (b) 
distributed induct- 
ance, capacitance 
and resistance 
(c) equivalent 
electrical circuit 
at resonance. 


ypular type emploving a solid poly ider: latitud: For example, a mismatch of 2 
2 loss of about 3.5 db per 100 ft, ill loss of only 0.4db and a mismatch 
ved version possesses approxi : 

j usually employed for long The inherent attenuation losses of feeders encoun- 

al is weak initially Twin tered in the averag ceiving installation are gener- 
twin-balanced feeders are em ly g r than the losses which will arise from in- 
‘he average length of feeder in- 

local interference fiel le " iburban two-storeyed residence, where 
obtainable with eithe h re 1 on the ch , is about 

er 1s jorned to the ria Vf 1d-dielect -eder of the type described 

ction, and the twi! will int ice a los , 8o that little is to be 
balanced it cir gained by attempt iatch an aerial with a 

LT lance of 40 ohms to a feeder of 80 

ptuion concerning the i hm heorctically the gain would be 0.4 db, but a 
hing of television receiving m ing devi may not be fully effective because of 
ption probably arose from ts own | hen n n acrial efficiency 1s 

0 radar aerials. A single radar rec ed it is bet ect feeders with lower losses 
both transmitting and receiv t to attempt closer impedance matching. 

ctrical design is dictated by Folded Dipoles.—The folded dipole may be re- 
uirements of transmission garded as a combination of a simple dipole and trans- 
ion transmitters the aerial muss in he impedance at the points of con 
yreater care than is given to nection is ¢ > order of 300 ohms and the bandwidth 
wer Wansmitters cannot accept is greater than that of the simple dipole. It will be 
ause of the dangers of voltage seen later that the bandwidth of the simple dipole is 
an additional problem which more than adequate, so there seems to be little pur- 
matching at the aerial and the pose in wasting precious raw material, bearing in 
yunt of the length of the feeder mind that one folded dipole contains sufficient material 
ind its very low attenuation to make two simple dipoles. The greater bandwidth 
s at each end will result in of the folded dipole will introduce higher levels of 
to reflected waves along idjacent channel interference, and in amy event a 
transformer will be required to step down the feed 


ion receiving aerials, these mpedance hms) to the conventional 80-ohm 


It is well known that maxi feeder 
from a generator of finite resist It may be argued that the folded dipole serves a 
load and generator resistances iseful purpose when combined with parasitic elements 
iuung load power to mismatch iS am array ertainly raises the feed impedance 


ipparent that there is con and eliminates the need for a quarter-wave matching 


4 ™ ~REACTANCE 

4, ™ RESISTANCE 
ry > 
60 


FREQUENCY (Mc/s) FREQUENCY ( Me/s 


Ceicwlcted swmpedonce characteristics of a television channel-4 dipole made of j-in diameter 


tubing. 
Coleuleted impedence characteristics of « channe!l-4 dipole made of No. 34 s.w.g. wire. 
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stub. But the matching stub can consist of a fu icct 
af 40-50-ohm feeder and is cheaper than the additional 
elements required by the folded dipole. The fore- 
going evidence suggests that there is no case for it 
for British television of the present standard of 
definition. 

On the other hand, the 819-line v.h.f. system operat- 
ing from Paris and Lille requires folded dipoles, par- 
ticularly for multi-element arrays, and such aerials 
ure well in evidence among the growing number of 
installations to be seen on the Continent. 

Multiple Images Due to Mismatching.—When the 

feeder is mismatched at each end, a series of evenly 
paced “ghosts” of successively diminishing ampli- 
but it is very doubtful whether this 
practice, for the following reasons. To be 
visible the ghost must be displaced beyond the normal 
visual circle of confusion. For example, assume that 
60 ft of feeder is employed and that the dielectric is 
solid polythene; the first delayed image will arrive 
about 0.18 «sec after the original. For a 10-in picture 
width this corresponds to an image dispkacement of 
1/50in. The eye ts not capable of resolving this into 
1 second image, and at the worst it will merely cause 
i Slight loss of definition at points of sharp contrast 
In any case, to cause loss of definition in this way the 
strength of the reflected signal would have to be com 
parable with the original. The fraction of signal re- 
flected by mismatch is given by K=(Z, —Z,) (Z, 
Z On the assumption that the aerial and receiver 
impedance is 40 ohms, and the feeder impedance 80 
ohms, the reflection coefficient calculated on this basis 
will be 0.33 

In the two traverses of the feeder (from receiver to 
ierial and return), the amplitude of the reflected signal 
will be one-ninth of the original. When converted 
to decibels, and added to 4 db, (the feeder loss), the 
verall attenuation of the ghost with respect to the 

riginal is 23 db. Ghosts may be produced artificially 
by splitting the output from a dipole and connecting 
one feeder direct to the receiver, while the other, a 
delay feeder, is connected to the receiver through a 
variable attenuator. The desired delay may be ob- 
tained by adjustmg the length of the delay feeder 
[he amplitudes of the signals from the two feeders 
ire at first equalized and attenuation is then introduced 
into the delay feeder until the ghost is removed. Ina 
test of this kind it was observed that a displacement 
about 0.lin was necessary in order to resolve a 
a separate image, and that about 18 db in the 


tude can occur 
irsses 1n 


) 


f 
I 
ghost as 


ittenuator removed it for any but the most discerning 


viewer. Attenuation of 24db rendered the ghost in- 
discernible. The test was carried out on a commercial 
receiver of good performance. 

To displace the image by 0.lin the feeder length 
must be 300ft. With a 2 to 1 mismatch at each ter- 
mination, and normal feeder loss, the amplitude of 
the ghost will be 38db below the original. It may 
be concluded that most installations will be free from 
ghosts arising from feeder reflections, and that if they 
ire present it will generally be found that they are due 
to reflections from buildings, large structures, or hills in 
the vicinity 

Bandwidth of a Dipole.—In a lumped series-tuned 
circuit the bandwidth is defined as the total frequency 
band lying between the points at which the impedance 
is 4 2 times the minimum value. This ts often re- 
ferred to as the half-power bandwidth. There is no 
reason why the same definition should not apply to 
the dipole, although it might be better to refer to it 
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Fig. 4. Arrangement 
of apparatus for 
measuring the m 
pedance choracter- 
stics of © television 
oerial 
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as the intrinsic bandwidth The loaded bandwidth, 
which is obtained when the aerial is correctly 
terminated through a feeder by a resistive load, 
will be equal to twice the intrinsic bandwidth. 

Formule developed by Schelkunoff' have been used 
to calculate the bandwidth of two dipoles. The first 
is constructed from 34 s.w.g. copper wire and can be 
regarded as a very thin-wire dipole. The other is 
constructed from j-in tubing, and both dipoles are 
cut to resonate in channel 4 (Sutton Coldfield). Th 
curves are shown in Figs. 2 and 3, from which it can 
be seen that the calculated intrinsic bandwidth of the 
thin dipole is 4.7 Mc/s and that of the ¢-in dipole is 
5.4Mc/s. Hence, the loaded bandwidths are 9.4 and 
10.8 Mc/s respectively. The loaded bandwidth of the 
thin-wire dipole 1s therefore far in excess of present 
requirements. It would be reasonable to enquire why 
fine wires are not employed commercially; such wires 
would have to be supported and the cost of the sup- 
ports, including insulators for the remote ends, is 
greater than that of elements constructed from self- 
supporting tubes 

Measurement of Intrinsic Bandwidth.—There are 
several methods of measuring the intrinsic bandwidth 
of a television aerial and all of them have certain 
disadvantages. A cautious experimenter will en- 
counter numerous and perplexing difficulties. The 
well-known  slotted-line technique’ devised by 
Briickmann’ is not practicable because of the length 
of precision line involved, which would be about 12 ft 
for channel 1. There is no doubt that a suitable line 
could be made, but it would require very careful de- 
sign and involve extremely high manufacturing costs 
One of the most reliable methods is to employ a high- 
frequency bridge, an example of which has been 
specially developed by the B.B.C. Research Depart- 
ment. 

The general arrangement is shown in Fig. 4 and it 


Schelkunoff, S.A. Proc. 1.R.E., 1941 V.29, 
Briickmann, H. Hochfrequenztechmk, 1938 
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provide an demic rather than an engineering solu 
tion. Hence, the development of directional aerials 
usually involves trial and error methods which may 
be laboriou nd are largely affected by the weather 
The apparatu own in Fig. 8 was developed for 
reducing the ti ind effort involved in adjusting 
parasitic array \ frequency ten times that specified 
in the design is chosen and adjustable models of the 
acrial are 1 icted to a scale of one-tenth The 
model is 1 ( lowly by means of a motor and is 
geared to a d which carries a circular paper chart 
ruled in polar co-ordinates The output from the 
model aerial is fed down the centre of the mast and 
applied to a terminating resistor of the disc type across 
rected a crystal rectifier circuit. The 
put operates the servo-controlled pen 
directional response on the chart 
[he transmitting oscillator is a conventional tuned- 
ind care is taken to ensure that 
supplied to the radiating dipole at 

cy 

Che radiator and model are placed about 14ft (seven 
wavelengths) apart on a concrete plinth about 6ft wide 
in which is embedded a close-mesh conducting mat, 
the purpose of which is to maintain constant ground 
plane conditions; early work indicating that this 
irtificial earth was essential. During the initial experi- 
ments reflections introduced spurious responses and 
these were subsequently eliminated by locating the 
transmitting aerial within a corner reflector consisting 
of two brass sheets about 4ft high and 3ft in length 
set at 90 deg [he radiated power was increased as 
result and the receiving rectifier then operated at 
higher level, thus tending to linearize the output 
was necessary to control the rotating mechanism by 
remote switch, otherwise the presence of a body 

ear the apparatus gave rise to spurious responses 
very useful work has been carried out with 
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paratus and the following conclusions are con- 
th recording. Most of them confirm known 
A parasitic element whose length 1s 
the dipole acts as a director and must 
ipproximately 0.1 A from the dipole t 
aximum gain of about Sdb. (b) When a 
approximately 0.05 from the 
front-to-back ratio of about 26db can 
but this array is very sensitive to small 
changes and the feeder and supporting 
not be in the plane of the elements. (c 
type aerial is adjusted to provide maxi- 
a video-carrier frequency the gain falls 
ly at the associated, and lower; audio-carrier 
d) Arrays embodying closely spaced 
directors are very sensitive to spacing, and 
unless extremely rigid elements are employed con- 
i ble amplitude variation is observed in high 
inds producing picture brightness flutter of a very 
Ibjectionable kind e) A parasitic element whose 
length is greater than the dipwle acts as a reflector, 
i.¢., reverses the directional response of the aerial. (f 
When a parasitic reflector is employed the increase of 
gain with spacing is slow beyond 0.15 A and attains 
its maximum value at about 0.254. An aerial de- 
signed with 0.25- A spacing is free from picture 
flutter g) A parasitic array designed for television 
reception must respond to both video and audio 
carrier frequencies; whilst it is usual to design for 
maximum performance on the video channel the 
design must not involve an appreciably lower gain on 
the audio channel. In the case of a two-element array 
a good compromise is effected by designing the dipole 
to resonate at the video carrier frequency, and the 
reflector at the audio carrier frequency, and spacing 
them one quarter of the arithmetic mean of the wave- 
length of the two carriers. (h) The two-element array 
specified in (g) will provide a forward gain of approxi- 
mately 5.0db and a front-to-back ratio of approxi- 
mately 14db. These measurements include the effect 
of the feeder which lies midway between the dipole 
ind the parasitic element in the same plane. Previous 
workers have considered horizontal arrays in which 
ind the supporting mast contribute little 
effect. The results obtained from vertical arrays must 
therefore differ appreciably from their horizontal 
ounterparts 


sp ced 


parasitic 


the feeder 
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Fig. 7. Variat on of intrinsic impedance of a dipole with j- 1 
diameter elements at three different he ghts. 


At the conclusion of the work on the miniature 
array a full-scale model may be constructed in such a 
way as to embody means for small adjustments to the 
element lengths and spacings above and below the 
optimum dimensions determined on the miniature 
model 

A useful variant of the H-type aerial is the well- 
known X which is, basically, an H with its waist 
“pinched.” The spacing is substantially zero at the 

A 


centre and , 2 between the remote tips which 


gives it some hypothetical spacing determined by the 
current distribution and phases in the elements. 

The X aerial possesses a somewhat higher front to- 
back ratio than the conventional H, but achieves it 
at the expense of slightly reduced forward gain, loss 
of directional characteristics on the sound channel, 
and greater susceptibility to brightness modulation 
caused by reflections from flying aircraft. Any aerial 
whose collector elements subtend a horizontal com- 
ponent will increase aircraft modulation. 

Another variant of the H consists of one in which 
the dipole and parasitic element are spaced approxt- 
mately 1/20 of a wavelength apart. When the elements 
are suitably proportioned (the parasitic element being 
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MAGNETIC RECORDING 


frory } 
[rom Unis source 


to practicable limits 
recording in which the magnetic re- 
‘rial is not directly involved, is 
Yaniels in the April, 1952, issue of 
‘rmed boundary-displacement re- 
tandard commercial 
magnetization i 

recording, the modulation 

by displacement of the boun 
zones of opposite magnetic polarity 
niformly magnetized to saturation, 
intensity is immaterial, provided that 
> tape. Fig. 1 (a) shows 
ord with equal distances on each 
transition while Fig. 1 (b 
tion by a sine w Magnet 
nt ates with conventional 

by Figs. 1 (c) and 


fe 


ootainec 


f or 
t 
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1acs 


zone, 


ive 
indicated 


1ead is used for reproducing 
recording, and the gap may 
Fig. 1 (a It will be seen 
and opposite magnetomotive 
netic circuit and the pick 
When the boundary is 
centre line there will be an excess 
larity and an equivalent voltage 
The system is analogous to 
on film 
cial type of head is used, in 
aminauons with non-magnetic 
s a line of individual gaps, in the direc- 
f the tape, with a separate integral 


ed by the signal coil. Magnetic bias 
a per- 


al 
Tle} 


ording 


ly to the laminations by 
the interaction between this field 
at right angles, varies the point 
flux crossover point intersects the 
Fig. 2 
nt that a high degree of accur 
gap and the distribution of fi 
necessary to ensure linearity of response 
variations, and it is an open question 
of the onus from the magnetic 
‘ e to the geometry of the recording 
head w= ove of practical advantage for audio- 
frequency recording. So far the chief uses of the new 
principle have been in recording and measuring high- 
speed transients, and in this application the fact that 
the full energv-storing capacity of the material is 
employed, is of particular value 
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_ Rectangular Wide-Angle 


RIMAR Teletubes 


SET MAKERS in particular will be in- 

terested to know about these ad- 

vanced Brimar rectangular, wide- 

angle Teletubes at present available 

n two sizes—the C 17 BM with a 

screen area of. 140 sq. in., and the a 

C 14 BM with an area of 92.5 sq. in. C17 BM 


Both have aluminised screens and Heater Voltage 6.3V Heater Current 0.6A Ancde Voltage I6kV nom 
Cut-off bias —70V Modulation 30V peak (for 150 «A beam current) 
external conducting coatings. 


SCREEN AREA 140 $Q INS 


Their rectangular construction per- 
mits the full screen area to be used 
and allows a considerable reduction 


. 70° DEFLECTION 
in the depth and volume of cabinets. ; | ANGLE 


e ALUMINISEL 

NOTE. Because of the wide deflection \ SCREEN - ————————"_i 
ingle and increased neck diameter of — yi SCREEN AREA 924 SQINS, 
these tubes, ordinary scanning com- 


ne Cc 14 BM 
penents cannot be employed. Heater Voltage 6.3V Heater Current 0.6A Anode Voltage 12kV nom 
Cut-off bias —70V Modulation 30V peak (for 150 nA beam current) 


Adequate E.H.T. and line YALVES fer WIDE ANGLE LINE and FRAME DEFLECTION CIRCUITS 


and frame scan are pro- 
vided by these valves for | ,ecdes susct eg gl 2BH? 

i jcren ram 4 d 
both the C 17 BM and the ee am rio — 


tetrode diode output 


C 14 BM when operated oe . > 


Heater Voltage 6.3¥ 6.3% 63 er i126 ¥ 
from a 200 Volt HT Heater current 25A 1L2A 04 of DI A 
P Peak Anode Peak Heater 
rail in conjunction with Voltage 6 kv Cathede Voltage 3.05 kV | Amp. Factor 17 | inverse Voltage | [7.5 kV 
high efficiency wide-angle Peak Cathode Peak inverse | iS kv 


Current OSA Voltage 3.85 kV mpedance 5,500) | 
scanning components. | 


RRIMAR VALVES and TELETUBES 


Standard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT 


a fine quality 


UNIVERSAL MIC ROPHONE 


at a moderate price} 


/ 
/ 
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GCOS MIC 30 ‘hand-stand’ 


This new Acos Crystal Model is de- 
signed to please most of the people 
all the time. It is a good quality 
hand microphone which will stand 
up or hang up when you want it 
to. The legs which convert it into 

a desk model are spring-loaded 
and fold unobtrusively into the 
attactive moulded microphone 
body when not in use. Fre- 
quency response is substan- 
tially flat from 50 to 

5,000 cps, and an On-Off 

switch with provision to 

close an extra circuit is 
incorporated. The price 


is moderate at £4. 4. 0. 


always well ahead 
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“Spot Stretching” as an 


By G&G. 


NE annoying feature of television pictures is the 
presence of the lines, which are more pro- 
nounced on a receiver with good focusing than 

1e with a comparatively large spot. As the spot 
reduced the definition in the horizontal direc- 

improves, so the spot is usually made as small 
in order to give this definition. This 
can be overcome by viewing the picture 
1 distance that the lines are not visible, but 

1 many cases this is more than the optimum distance 

the horizontal definition is lost as the eye is no 


| 


ible to resolve the small detail in a horizontal 


» diameter of the spot is equal to the full 

1 “line,” a small black bar is left between 
traces of the spot as shown in Fig. l(a) and 
it is the width of this black bar that is im- 
It is usually smaller than the diameter of 
ind hence small changes in the diameter of 
use large changes in the width of the black 


Showing the effect of different spot sizes on visible 
u In (a) and (b) the spot is circular while in 
s stretched to an oblong shape. 
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bar. Taking a 12-in tube with 
8in, since there are 377 
by a line is 8/377 


a picture height of 
active lines the space occupied 
0.02lin, say 20 thousandths of an 
inch. If the spot is 14 thousandths wide then the 
black bar will only be 6 thousandths wide. If the 
spot is now reduced by twenty per cent to 1i thou- 
sandths, the width of the black bar is increased by 
fifty per cent to 9 thousandths and it becomes 
much more visible In Fig l(a) and (b) are 
shown two sets of lines drawn to these proportions, 
and it will be noticed that the lines are much 
more noticeable in (b). All this assumes perfect inter- 
lace, which does not appear to be commonly obtained 
in practice. If there is a certain amount of “ pairing ” 
of the lines the black bar is increased in width and 
the “lininess” is increased still more 

This “lininess” may be overcome if, instead of 
using a circular spot, the spot is made oblong in a 
vertical direction so that it just fills the space of one 
line. This is shown in Fig. l(c) where the height of 
the spot is nearly equal to the width of a line; it will 
be noted that the lines are nearly invisible. If the 
width of the oblong spot is the same as the original 
diameter of the circular spot, the horizontal definition 
will remain the same or will be improved (see later 

One method of producing an oblong spot is by spot 
wobblet in which the spot is moved up and down at 
a frequency of the order of 10 Mc/s and so traces out 
a small vertical line. The method suggested by the 
author is not to move the spot up and down, but to 
focus it so that it is oblong instead of circular. This 
could be done by making the magnetic focusing coil 
so that it is not symmetrical about the centre of the 
tube and so only focuses in either a vertical or hori- 
zontal direction at one time—what is called astigma- 
tism. But it is inconvenient to make the normal 
focusing arrangement unsymmetrical because of the 
difficulties of manufacture, and because no easy 
method would be available for adjusting the amount 
of asymmetry or removing it if not required. The 
author’s idea is to place an auxiliary focus coil next 
to the normal focus coil or permanent magnet so that 
it assists or opposes the main focus system. The coil 
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section showing the shape of the line 
coil in relation to the neck of the 


is made oblong, as shown in Fig. 2, so that it has a 
greater effect in, say, the horizontal direction than in 
the vertical. If the current in the main focus coil is 
now adjusted it will be found that the spot comes to 
a focus as an oblong and not as a circular spot. In 
practice has been found that the coil should not 
be horizontal or vertical but placed at about 45 deg, 
presumably because of the rotation of the electron 
beam as it travels through the focus coil. It is not 
certain whether this angle holds for all tubes, but the 
author has found it to be right for three tubes of dif- 
ferent manufacture. Photographs of vertical and hori- 
zontal lines produced by the arrangement are shown 
in Fig. 3. Here the amount of alteration in spot 
shape is more than would be required in practice 
The best place to fit the coil is between the focus 
coil, or permanent magnet, and the deflector coils 
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as there is usually enough space there for a small coil 
of this shape. The number of ampere-turns required 
will depend to some extent on the tube and the exact 
position of the coil, but 50 ampere turns has been 
found to be more than sufficient. The coil can con- 
veniently be placed in the h.t. line of the set with a 
variable resistor of 50 to 100 ohms in parallel, so that 
the magnitude of the “ drawing out” can be controlled 
and cut out if required. The coil should be by-passed 
by a capacitor of, say, 50-F (12-volt working usually 
being sufficient), so that no alternating components 
pass through it. A coil of 250 turns carrying 200mA 
has been used by the author 

With the line eliminator in action, one 
focus on the lines (as is usual on a normal set 
on the horizontal definition. This is fairly easy on 
the B.B.C. Test Card C or on the tuning signal, but 
not as easy on an actual picture. One way is to focus 
on the lines with the line eliminator out of action and 
then increase the resistance in parallel with the coil 
until the lines just disappear. The setting is now 
nearly correct but not exactly so, as the coil does have 
some effect on the focus in a horizontal direction. The 
ideal way is to turn the deflector coils at right angles 
and then to focus on the lines with the line eliminator 
in action (when it will be found that the lines can be 
made as sharp as usual) and then turn the deflector 
coils back to normal without altering the focus. This 
is obviously not very practical where there is a focus 
contro! which can easily be moved, but it is quite 
feasible with permanent-magnet focus 
where the focus is set and not adjusted 
periods 

Some results 
Fig. 4; (a) and (b 
size and (c) and (d 
about 50 per cent 
the same 


must not 
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long 


over 
taken on Test Card C are shown in 
being taken with normal picture 
with the picture height increased 
Each pair is taken with exactly 
contrast and brilliance setting and the ex- 
posures were identical. The 
photographs were taken on 
a commercial receiver fitted 
with a 12-in tube operating 
near the centre of a city. 
Note that the horizontal 
definition is not impaired 
but is actually improved, 
the vertical bars being 
clearer in (b) and (d) than 
in (a) and (c). This can 
also be seen in Fig. 1, 
where the vertical edge is 
more distinct in (c) than in 
either (a) or (b). 

The device also increases 
the contrast, as can be seen 
on Fig. 4. This is ex- 
plained as follows: Sup- 
pose the normal spot is half 
the width of a line (and re- 
mains of constant dia- 
meter); in a black portion 
of the picture the whole 
area of the screen is black, 
but in a white portion only 
half the screen is white 
since the space between 
the lines is black and the 
area appears grey. When 
the line eliminator is in use 
the whole of the area is 
white in the white portion 
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of c ’ . 
the picture and, of NORMAL 


course, the whole area is 
black in the black portion. 
‘he vertical definition 
may not appear from the 
photograph to be as good 
In theory, so long as the 
spot is uniform over its 
height and does not exceed 
the line width the vertrcal 
definiuon should not be 
different (see Fig. 1(c)), but 
in practice the spot is not 
uniform over its 
neither, of course, 

ilar spot uniform 
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and in 
the 
line ecliminanon 
has been increased so as to completely remove the line 
structure when viewed close up, and this, no doubt, 
causes some overlap of the white bars. In practice the 
amount of line elimination required is much smaller 
in order to make the lines quite invisible at, say, 3in 
away, and there is no point in increasing it farther 
he amount that it is required to stretch the spot 
vertically is quite small, as can be seen in Fig. 1, the 
height of the spot in (c) being only 170 per cent of its 
width, .e., the spot is only increased in height by 70 
per cent. When the line eliminator is used so as to 
cut out the line structure at any normal viewing dis- 
tance it is very doubtful whether there is any loss in 
vertical definition. 
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INCE the successful 
identification of the 
Aftray, which had 


use of television for the 
wreck of the submarine 
been located by acoustic 


S 


means, considerable improvements have been made by 
the original manufacturers (Marconi’s)*, and the Royal 


Naval Scientific Service has undertaken extensive 
trials with this and other equipment in an endeavour 
to evaluate the scope and limits of underwater tele- 
vision. 

Demonstrations were given during the recent I.E.E. 
Convention of Marconi and Pye equipment, both of 
which are now being used experimentally by the 
Admiralty. A third type of camera—supplied by 
E.M.I.—is being used by the Scottish Marine Bio- 
logical Association. 

The cameras at first employed were modified 
versions of broadcasting equipment and, as such, are 
far more elaborate than is necessary for closed-circuit 
working The increasing demand for simplified 
equipment for a wide range of industrial and research 
purposes will undoubtedly result in the production 
of more compact and simpler gear. The provision of 
the necessary watertight housing is not considered a 
formidable undertaking by the R.N.S.S., and two or 
three types of case have already been produced capable 
of withstanding water pressure up to 1,200 Ib per 
square inch. 

In a recently issued Admiralty Research Laboratory 
report, W. R. Stamp outlines not only the problems 
involved but the possible applications of underwater 
television. The direction of salvage work and the 
WIRELESS WORLD, 
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Showing the effect of the jine e 


m. nator 


the corners of B.B.C. Test Card C 

This scheme of line elimination has the advantage 
over spot wobble of being extremely simple and cheap. 
The total cost is only a few shillings and it can be 
fitted in a few minutes to most receivers. It also has 
the advantage that there is no possibility of interfer- 
ence from radiation, which appears to be a possibility 
with deflector coils operating at 10 Mc/s unless care 
is taken in the design. The device has been tried out 
on two commercial receivers of different manufacture 
and also on a receiver constructed by the author, and 
it has given equally good results on all of them. Most 
people who have seen the device in operation have 
stated a preference for the picture with the lines 
eliminated 


TELEVISION 


inspection of ships’ hulls immediately spring to mind. 
Its main advantages in wreck survey are that it is 
capable of working at greater depths and for longer 
periods than a diver, even if an observation chamber 
is used; the findings are presented direct to those 
directing operations which facilitates manceuvring 
when using saivage grabs, etc., and, of course, there is 
no risk to life 

The study of marine life m its natural habitat and 
the use of television in oceanographic research are 
two further possible applications. 

The latest camera, made by Pye, working in co- 
operation with the Admiralty, has a servo-operated, 
remotely-controlled focus system which, together with 
the remotely-controlled motor-operated four-lens 
turret, allows precise optical adjustment to be made 
at the control unit on board the deep-diving vessel. 
The vision signal is conveyed to a 14-in monitor tube 
at the control position. 

One obvious advantage in the use of television is 
that a film record can be taken of the image received 
on the monitor, thus providing a permanent record 
of the investigation. 

The camera is housed in a cylindrical case about 
20in diameter and 30in long, to which is fitted a hood 
to carry the lighting. By increasing the diameter of 
the lens window in the housing to 54in it has been 
possible to use a 1}-in focal length lens, which in- 
creases the angle of vision to some 40°. 


*See May issue, p. 205 
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¢ is universal and unstoppable, 
is bound to be a source of 
arrange things to obtain 
ratio in the circumstances 
and still the signal is so 
no further amplification 
has been reached. One 
ungs 18 to see that the band- 
width accepted by u amplifier is no more than is 
needed to bring in as much of the signal as is necessary 
Then there are various devices for enabling radar and 
telegraph signals to be read even when they are weaker 
than noise. Pulse code modulation* is a dodge for 
improving ratio. The “ just- 
readable Standard is hardly acceptable for broad- 
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sting, however! That is where the claims of fre- 
quency modulation come in 

Suppose now we study the noise situation in 
different types of set. A simple one to begin on Is a 
microphone amp! he source of signals con- 
sists of the microphone, usually connected to the 
amplifier through a transformer. The transformer can 
be considered either as part of the microphone or part 
of the amplifier I am going to include it with the 
microphone. Then, if the transformer is regarded as 
perfect, the resistance of the microphone can be 
multiplied by the square of the transformer ratio to 
give the resistance of an equivalent microphone 
directly connected to the amplifier, with no transformer 
Fig. 1 Reactance rather complicates matters, 
© for the purpose of this elementary discussion we 
hall assume that the impedance of the microphone 
is all resistance. if the microphone resistance were 
1k, and the transformer ratio 1:6, the equivalent 
directly connected microphone would have a resist- 
ance of | 6 36k 12. 

Another assumption we are going to make is that 
the input of the amplifier has an infinite impedance 
If the first valve were a triode, its Miller effect would 
ee that this condition was nowhere near fulfilled, 
but we suppose it to be a properly screened pentode. 
And, being an audio-frequency job, the amplifier is 
free from those v.h.f. effects that lower a valve’s input 
impedance 

hese two assumptions having been made, we know 
the r.m.s. noise voltage (or at least that part of it 
coming within the frequency band of the amplifier 
at the input to the amplifier. Itis 2, ATBR. Suppose 
that B is 15,000 c/s, and R (the resistance of the 
microphone effective at the amplifier input) is 0.1MQ. 

hen with T at its usual 290° the noise voltage would 
be just short of 5uV. If the requirement is for the 
weakest microphone signal to be, say, 40db above 
noise (i.e., 100 times its voltage) it must be at least 
500nV. The microphone maker, if he knows his 
job, will have specified the strength of sound needed 
to produce a stated microvoltage, so we would know 
strong the weakest sound would have to be at 
the microphone to ride above Johnson noise caused 
by the microphone resistance 

And here we see one reason why really high fidelity 

difficult to achieve. To have a flat characteristic 
over the full audible frequency range, the microphone 
must be free from resonance over that whole range, 
which means that its diaphragm has to be small. 
Another reason for making it small is to ensure that 
parts of it are not hit simultaneously by opposite 
half-cycles of even the shortest (i.e., highest frequency 
sound wave. All this means that the sensitivity is 
almost bound to be very low. Extending the frequency 
range from, say, 5,000 to 15,000 c/s brings in important 
but relatively very weak “‘ signals ’’—the harmonics 


how 


Wirecess WorLbD, June 1952 


that give clarity and faithfulness to the reproduction. 
But it also multiplies the noise power by 3. Another 
requirement for high fidelity is a full dynamic range— 
the system must deal with programmes having a very 
wide ratio of loudest to softest. All this being so, the 
weakest signal is very weak. So really high fidelity 
and at the same time freedom from noise is something 
to wonder at 

The fact that noise is equally powerful at all 
frequencies doesn’t mean that it is equally loud. The 
loudness depends on the sensitiveness of one’s ears, 
which is much less at low frequencies than at high. 
And since the frequencies above one or two thousands 
normally carry little of the power of the programme, 
cutting them down with a tone control reduces noise 
far more than signal, giving the impression that nearly 
all the noise is at that end. (Incidentally, this applies 
also to gramophone scratch, which although different 
from electron noise in origin gives the same sort of 
result. 

But we are getting rather off the point, which is to 
consider how the amplifier affects the signal/noise 
ratio. Thanks to our assumption that the signal 
source is connected straight to a first valve having 
infinite input impedance, no Johnson noise is intro- 
duced by the amplifier at its own input. And as we are 
pretty safe in assuming a gain of at least 10 times in 
the first stage (and probably much more), we can 
neglect any second-stage noise. That leaves only 
shot noise in the first valve to consider. As we know, 
it is not straightforwardly calculable like Johnson 
noise, so to make things as easy as possible for designers 
the valve makers specify the “ equivalent noise 
resistance,” which they denote by R,,. But don’t 
be misled by “ resistance.” It is as if the intensity 
of rainfall were measured in miles per hour, that 
being the speed of wind that would cause the same 
amount of rustling in the leaves. R,. is no more a 
real resistance than rainfall is a wind. The reason for 
this roundabout approach 
is the difficulty of com- 
paring the amounts of shot 
noise and Johnson noise 
in an amplifier if each is 
specified in its own terms. 
It is easy to compare them 
if shot noise is specified 
as the resistance between 
grid and cathode that 
would produce the same 
result by Johnson effect. 
In a low-noise pentode, 
R,, is usually less than 
2k2, so if the source 
resistance is at least 20k2 
one can reckon shot noise 
is unimportant. (Noise 
voltage at the grid being proportional to 1/R, and 
power being proportional to voltage-squared, noise 
power is proportional to resistance.) So any noise put 
out by this type of amplifier is almost entirely due to 
the resistance of the signal source ; there is no excuse 
for the amplifier itself contributing anything worth 
mentioning. 

Next, we consider radio receivers. These may raise 
some queries about bandwidth. Broadcast receivers 
are designed to work on a bandwidth of twice the top 
audio frequency reproduced, in order to cover both 
sidebands of the transmitter. So they pick up twice 
as much noise as they would for the same audio 
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For purposes of circuit calculation, a microphone or 
other signal source (a), having a resistance R connected to 
: n transformer, is equivalent to a 
directly connected source (b) giving n times the signal voltage 
and having n® times as much resistance. 


band if they worked on the single sideband system 
used for radio telephone communication. Noise 
received along with both sidebands is transferred to 
the audio band by the detector. If the same trans- 
mitter power were concentrated into one sideband, 
and the receiver bandwidth halved accordingly, noise 
would be halved. 


Noise from a Tuned Circuit 


Up till now we have been assuming that the factor 
R in the basic noise formula—the resistance of the 
noise source—is the same at all frequencies, or at 
least all the frequencies accepted by the amplifier 
But the input circuit of a receiver is normally a tuned 
circuit, and what is its resistance so far as noise is 
concerned ? Is it the loss resistance, reckoned in series 
with the inductance and capacitance, and changing 
fairly slowly with frequency ? Or is it the dynamic 
or equivalent parallel resistance, which is very high 
exactly at resonance and falls off sharply each side ? 

Actually it is the dynamic resistance that counts in 
the noise formula, so on a voltage reckoning this noise 
source itself has a limited bandwidth. But the band- 
width of a receiver sensitive enough for the noise to 
matter is practically certain to be much less than that 
of the first tuned circuit by itself, so there would be no 
need to worry about variation of dynamic resistance 
within it. 

If one could vary the bandwidth of the receiver by a 
suitable variable-selectivity control, the effect on 
output noise of narrowing it would obviously be to 
reduce the noise, and at the same time alter its charac- 
ter. The alteration in character would not be con- 
spicuous on a loudspeaker, but it was very prettily 
demonstrated by the receivers used at CH radar 
stations during the war, as the many R.A.F. and 
W.A.A.F. characters who operated them no doubt 
remember. The i.f. in tnese receivers was 2Mc/s, 
and there were three 
alternative bandwidths : 
“narrow” (50kc/s); 
“medium” (200kc/s); and 
“wide ” (500ke/s). When 
the set was switched to 
“ narrow,” the noise that 
emerged from the iJf. 
amplifier was centred on 
2Mc’s but included com- 
ponents 25kc/s above and 
below this. It could be re- 
garded as a 2-Mc’s carrier 
wave modulated’ with 
complete irregularity at all 
frequencies up to 25kc’s. 
The detector converted 
the centre frequency to 
zero, and the noise voltages reaching the vertical de- 
flector plates of the c.r. tube contained all frequencies up 
to 25kc/s. One half cycle of this highest frequency lasts 
for 20usec. The time taken for a radar signal to go 
1 mile and back again is 10.7 «sec, so even the narrowest 
pulse of noise would occupy a width on the range 
scale equivalent to nearly 2 miles, or about one 
hundredth of the whole scale. Most of the noise 
structure, being lower in frequency, was still coarser, 
the general appearance being as in Fig. 2(a). (Because 
25 pictures like this but all different in detail were 
superimposed per second, the noise actually looked 
more massed together than this, but all the outline 
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were ck With the switch at “medium”’ 
ranged up to 4 times as great 
[ and on ** wide 

noise frequencies up to 10 times the maximum 
* narrow,’’ so spikes could be less than 0.2 mile wid 
making a typical picture more like Fig. 2(b) and 
the visible effect lik ery fine grass in a lively state 
of animation. The amplitude was not changed very 
much by bandwidth switching, because what the 
amplifier gamed in bandwidth it lost in amplification 
At long and medium-wave broadcasting frequencies 

there is generally mruch noise of other kinds 
atmospherics, electrical equipment noise, and radix 
interference—that electron seldom heard 
above the tumult. A possible exception might be a 
highly sensitive set with a very small acrial—say a 
small frame acrial loosely coupled to the first tuned 
circuit. In such a case the incoming signal might be 
so feeble that the set gain would have to be brought 
up to the point where it would reveal Johnson noise 
of the input circuit. But generally speaking it is only 
r frequencies that electron noise is a major 
Radar is the outstanding example of noise- 
communication but v.h.f. radio is also 
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that in the microphone amplifier, likely 
being assumed, the amplifier itself did not 
contribute a significant part of the noise. It all came 
from the signal source hat is the best possible 
situation; the standard or ideal condition with 
which all others are compared. Assuming, as we did, 
that the :ynput impedance of the amplifier was infinite, 
imcreasing the step-up transformer ratio would 
increase the ltage in the same proportion 
But it would also increase the square root of the 
source resistanc hence the noise voltage—in 
the same proportion. So, provided that the transformer 
rauo was high enough to make the source resistance 
much greater than the equivalent noise resistance of 
the first valve nsuring that the amplifier noise 
was neghgible), there would be no point in raising the 
rauo further. The signal/noise ratio would not be 
appreciably affected. But if, for example, a 1-k® 
microphone were connected straight to an amplifier 
whose first valve had an R,, of 2kQ, the result would 
to multiply the noise signal ratio by 3, compared 
the ideal noisele amplifier. This condition 
18s Stated compactly by saying that the nose factor is 3 
It means that the result of amplifier noise is to make 
the noise 3 times as bad as in the ideal case where the 
signal source is the sole noise generator. In an ideal 
amplifier or receiver the noise factor (which is usually 
denoted by N) would be 1 
[here are various slightly different definitions of 
noise factor (in America, “ noise figure ’’), but I am 
not proposing to go into these. Perhaps the simplest 
way to reckon It 1S as 


signal v 


noise power generated by receiver (referred 
to the input terminals 

N ansaid 
noise 
signal source 


power at input terminals due to 


Try checking the factors in the examples (1 and 3 
by this 

When the first stage amplifies largely, it is the only 
one that need be considered as a nose generator 
Otherwise, the second and perhaps even third stage 
will contribute appreciably. So clearly the first 
requirement for low noise factor is a reasonable gain 
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Fig. 2. Appearance of noise on a c.r. tube trace when the 
amplifier has a (a) narrow (b) wide bandwidth. 


from the first stage—say at least 3 in voltage. 
While there is no difficulty about this up to perhaps 
100Mc/s, it becomes rather a problem at higher 
frequencies 

The next thing is to see that the first valve intro- 
duces as little noise as possible. This is judged by 
comparing its R,, with the source resistance, both 
being referred to the same point—the input terminals 
—as we have already been doing. Some readers may 
prefer to do the thing a little more mathematically. 
The noise voltage due to a resistance R is, as we know, 
2,\/kTBR. As we shall be having rather a lot of this 
2.\/kTB thing, let us denote it by K for short, so that 
we can write the noise voltage as just K\/R. Now look 
at Fig. 3(a), where the signal source is represented by 
the circuit to the left of the dotted line. R is its 
resistance, E, the open-circuit signal voltage, and 
KVR the open-circuit noise voltage. These are all 
the essentials. For the reasons I explained there is no 
need to show R,, as a resistance ; the essential thing 
is its noise voltage, Ki/R,,, which is equivalent (so 
far as the valve output is concerned) to the shot 
effect inside the valve. The signal/noise voltage ratio 
of what is coming from the signal source is clearly 
E,.K/R, but to be able to add different lots together 
we must reckon in power*, and on that basis we have 
to square the voltages, making the signal/noise power 
ratio E,2;K*R. The signal noise ratio of what comes 
out of the valve (and—since we are neglecting noise 
from later stages—out of the amplifier as a whole 
is worsened by R.,, being E,?/K*(R + R,,). The noise 
factor N, which is the worsening factor, must be the 
ratio of these two signal/noise ratios: E,?/K*R 
E,*/K?(R + R,,), which simplifies to (R + R,,)/R, 
or 1 R,,/R, in agreement with our general definition 
of N, 

If a 1: step-up transformer is used, the corres- 
ponding representation is Fig. 3(b), where we see 
that the signal voltage is m times greater; the source 
noise voltage is also m times greater; so the source 
signal/noise ratio is unchanged. But N is changed 
from 1 + R,,/R to 1 + R,,/n*R. So if R,, is sub- 
stantial compared with R, the step-up considerably 
improves matters ; but if not, not. Try a few values 
and see. In our microphone amplifier there was 
no foreseeable reason why n* R should not be made far 
greater than R,,, so bringing N down nearly to the 
ideal 1. 

But the radio receiver, being as we suppose highly 
sensitive, is almost certain to have at least one 
frequency changer. The mere process of shifting the 
incoming r.f. band to a different (usually lower) r.f. 
called the i.f. does not in itself necessarily increase 
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noise. But if the designer were to say to himself that 
it was so much easier to amplify at i.f. than at a very 
high r.f. that he would do all his pre-detector ampli- 
fying at i.f., it would mean that the first stage was the 
frequency changer. For various reasons a frequency 
changer generates considerably more noise than a 
straight amplifying stage. There is the oscillator to 
make a contribution. Then a frequency-changer 
valve such as a hexode has a lot of electrodes to cause 
partition noise. But the most serious thing is that the 
conversion conductance is at best only about one-third 
of the mutual conductance. What this means is that 
for a given r.f. signal input the if. output voltage 
from a frequency changer is at most about one-third 
of the r.f. output of a similar valve used as a straight 
amplifier. But the noise generated is at least as much, 
so the net effect is a serious drop in signal/noise ratio, 
or rise in noise factor. 

The answer is to use at least one stage of r.f. ampli- 
fication before the frequency changer, provided it 
can be coaxed into amplifying usefully. But when one 
gets into thousands of Mc/s—and for most people 
considerably less than that !—all coaxing fails, and 
except for the new travelling-wave tube) there 
is nothing for it but to use the quietest frequency 
changer that can be got. This problem was acute 
during the last war when microwave radar was intro- 
duced; the solution was the crystal diode, which 
was the ancient crystal detector brought up to date. 


Return of the Triode 


At the same time the frequency at which r.f. ampli- 
fiers could be made to work was pushed considerably 
up. It is perhaps rather puzzling to find that triodes 
are used, One was taught that a triode was useless 
for amplifying even moderately high frequencies 
because of feedback from anode to grid, causing 
oscillation. So it seems paradoxical to find them being 
used to extend the range of useful r.f. amplification 
into the hundreds of Mc/s. The reason they are 
preferred is that the fewness of electrodes causes them 
to be quieter than multi-electrode valves. And the 
reason they can be used is the earthed-grid technique. 
Instead of the usual type of connection, Fig. 4(a), 
the input leads are reversed (b). The earthed grid 
acts as a screen between the input (cathode) and output 

anode). This scheme would not succeed at ordinary 

broadcasting frequencies, because the amplification 
is very poor by pentode standards, and the input 
impedance is very low. But at the frequencies in 
question it would be low anyway, and one is thankful 
for a gain of even 2 or 3, provided that valve noise is 
small. 

If, with Fig. 3 still in mind, you are wondering 
why there is such a fuss about the first valve, secing 
that we swamped its shot noise by using a ag! 
high step-up ratio n, the answer is that while Fig. 3 
may be a fair enough representation of an a.f. amplifier, 
with its supposedly infinite input impedance, it 
certainly will not do at very high r.f., where the input 
resistance is quite low owing to electron transit-time 
and other effects. At 100Mc’s it is only a few thousand 
ohms at best, and may actually be less than R,,. 
Moreover, it is necessary to have some sort of input 
tuning circuit, and its dynamic resistance comes in 
parallel) with the valve input resistance. So the 
simplest equivalent circuit that can be used — 5, 
in which R, is the input resistance of the valve the 
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input circuit lumped together ; 
rise to its Own noise voltage 
voltage reaching the valve is no longer nE,, but 
nE,R,/(n* R +R); and the maximum for a given 
E, and R, is obtained by making n*R = R,. This is 
done by adjusting the step-up ratio n. R, is lower 


aad of course it gives 
KwR,. The signal 


than R, » would have to be less than 1, so it would 
be a step-down. 
It is quite straightforward to apply 


the general 


Fig. 3. In these equivalent circuits the signal source is 
represented by the generators (signal and noise) to the left 
of the dotted line, and the shot noise in the valve by the 
generator K/R,, (R,, being the ** equivalent noise resist- 
ance ** of the vaive). (b) is the same as (a) except that a 
I: transformer is used between source and amplifier. 


(2) (bd) 


Fig. 4. At very high frequencies the input resistance of a 
valve is quite low, and it is advantageous to change from the 
conventional connections (a) to the earthed-grid scheme (b). 
(In practice the tuning circuits are altered too, but here 
they are drawn the same as in (a) in order to emphasize the 
difference in valve connection.) 


Fig. 5. Elaboration of Fig. 3(b) to inciude the effect of input 
circuit resistance (both ineide and outside the valve), repre- 
sented by R ,, with its own noise generator K/R ,. 
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smaller than R, the last term reduces to approximately 
R..'n*R ; which shows that the more n is reduced the 
greater this term becomes, and the worse the noise 
factor 
So we that if the step-up ratio m is made very 
large the se i term becomes large; if it is made 
very small the third term becomes large; in either 
ase the noise factor rises. For every given R, and R,, 
is a best » that gives lowest N. So we see (1 
that the coupling of the aerial or other signal source 
1€ is important; (2) that matching the 
to the receiver, though it may give 
signal, does not give the lowest noise 
3) that when the input resistance R 
as floes rapidly at frequencies above 30Mc’s 
poils one’s chances of reducing the effect of valve 
noise (R by increasing n. So, as the frequency rises, 
N is bound to rise too ; and that is why the electron 
noise problem is so serious in v.h.f. and radar. Fig. 6 
shows two examples of how the best obtainable noise 
factor rises with frequency. The higher the frequency, 
the more important it is to choose a first valve (or 
crystal) with as low a noise resistance as possible 
At the same time, as we have noted, its gain should 
be high enough to make the noise contribution of 
later stages negligible in comparison 
R R,)? In practice one can’t calculate N accurately, and 
MRR? it is mecessary to measure it. The simplest method 
nay look rather formidable, is to use as one’s signal generator a “ noise diode ”— 
1 quite clearly. First, suppose a diode valve used under the conditions that do allow 
less: R,, = 0, so the last’ of reasonably accurate calculation from the formula 
l nm’R/R,. If the input repeated at the beginning of this article. L. A. Moxon 
infinite (as we assumed with has covered this subject in the Jan., 1947, issue ; and 
the second term goes out some of the radio instrument makers produce suitable 
1, meaning a perfectly apparatus 
ull with R 0, adjust A final point—the fact that a set has a satisfactory 
t maximum signal into the noise factor doesn’t guarantee a good signal noise 
Reducing m, making the ratio. The definition of N shows that it could be 
ratio if necessary, mis brought as near the ideal 1 as one liked by loading the 
the signal strength, signal source up with resistance. But since that 
ves the signal noise ratio would degrade the signal/noise ratio more than it 
we could in this way get improved N the last state would be worse than the 
wished ; butin practice first. So R, as well as N, should be reduced to a 
made very much minimum. 


possible noise factor (N) 


result of improvements ir 


nthe EFS4. All depends 


equivalent circuit, and 


TELEVISION EYVESTRAIN 


Results of Enquiry by Opticians 


on affecting the nation’ to a small existing visual error which needed correction 
ir to answer this question Felevision has introduced new visual problems and, 
Practitioners submitted a “in the interests of comfort in viewing,” the Association 
ve sample of opticians in of Optical Practitioners has issued a pamphlet drawing 
Palace, Sutton Coldfield attention to seven simple rules to ensure viewing without 
of this investigation, which eyestrain hese include the injunction to view in a 
indertaken im this country, reasonably illuminated room (it is inadvisable to look 
1 to an optical congress at television in a darkened room The ideal viewing 
position is directly in front of the screen at a distance 
of the replies to the of approximately eight times the diameter of the tube 
1 country’s viewer ind looking slightly down 

with the use of ' Two of the seven rules draw attention to the need for 
ssed, however correct adjustment of the set. Incidentally it would appear 
d reader or cinema from an analysis of the replies to the questionnaire that 
defect which does not probably 65 per cent of viewers are operating their sets 
ipation. Then, having under conditions which could be improved if more attention 
hours concentrating were paid to lighting, viewing distance and the correct 

ne tired and he find adjustment of the brightness control 
would have done had It is interesting to note that the findings of this 
nterest in books or films investigation confirm the results of similar research 

ve t drew attention undertaken in America 


i 


1 


Wirecess Worip, June 1952 


Wrrecess Worip 


HE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 
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: ...at the 
On the edge of 


gateway of 


Antarctica ; oe ’ Australia 


Two Marconi RB.109 Automatic Marine Beacons Fully duplicated beacons, Type WB.8, are being 
are being erected in South Georgia, primarily for installed on Troughton Island, off Western 
the use of Antarctic whaling fleets. The stations Australia, to aid shipping in the vicinity of the 
are designed to operate without attention for dangerous Penguin shoals. The station will pro- 
three months at temperatures down to 12°F and vide high power MF beacon transmission by 


wind velocities up to 120 m.p.h automatic time control and on “request”. 


MARCONI marine beacons 


MARCONI'S WIRELESS TELEGRAPH COMPANY LTD - CHELMSFORD - ESSEX 


LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Colour Coding 


| STRONGLY disagree with “ Diallist” when he 
writes desiring resistors to be marked with figures 
instead of colour coded (p. 206, May Wireless World). 
Colour coding enables a resistor to be quickly located 
ind its value easily read even if it is more than half 
buried by wires and other components in a set. Again, 
colour coding makes it easy to spot the required value 
among a whole box full of resistors. I do, however, 
think the “spot” colour should always be a band, 
first, because there is much kess chance of it being 
rubbed off, and secondly, because it cannot be hidden 
by being under the resistor as can happen with a spot. 
For the same reason, if figures must be used, they 
should be repeated in a spiral right round the resistor. 

Regarding the wattage rating, this can usually be 
seen by the size of the component, but if it is thought 
necessary, it is this that could be marked on in figures, 
since one need only know the wattage when selecting 
the resistor for the job. 

Surely any experimenter worthy of the name 
should find little difficulty in mastering the standard 
colour code when it is to his advantage to do so. 

Totland Bay, I.o.W. R. V. GOODE. 


MUST differ from 

your May issue). 

Whilst admitting that a number on a piece of paper is 
quicker to read than a set of colours, these conditions 
do not obtain in radio work. Having worked on a 
number of continental receivers where colour coding 
is seldom used, I know the time wasted in pushing 
components about to read the value of a ” submerged ” 
resistor and if you keep your resistors in trays or boxes 
in decade steps you will know how quick it is to find a 
particular value by colour, but how hard it used to be 
in pre-coding days. 

Then, too, when servicing a set where a circuit 
diagram is available, the particular section one is 
interested in can be found immediately by the distinc- 
tive colouring of the resistors associated with that cir- 
cuit—far quicker than were there sets of numerals. 

No, Sir; while admitting the many small disadvan- 
tages of the present coding, I cannot agree that revert- 
ing to figure marking would be helpful—or even sane, 
with the increasing complexity of equipment. 

Beckenham, Kent. P.G.$ 


“ Diallist” on colour coding 


Hot Stylus Technique 
[N reply to D. W. Aldous’s letter (April issue), I 
should like to make the following points. 
My main reason for winding the coil immediately 
above the sapphire on the shank, in preference to the 


shank itself, is simplicity. It is far easier to wind a 
dozen or so turns of 44 s.w.g. wire on the shank than 
it is on the small length of sapphire that is usually 
wailable between the shank and the tip. Further, 
due to the inherent tendency of the swarf to ride up 
the flat of the cutter, which is even more in evidence 
when the cutter is heated, there is far greater danger 
of the swarf coming into contact with the coil and 
volatilizing. 

These advantages, I consider, outweigh the dis- 
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advantages that more heat must be applied to over- 
come that lost by conduction away from the tip by 
the shank, and that the moving parts of the cutter 
head must be capable of dissipating the slight increase 
of heat without affecting amy thermosensitive com- 
pliance. 

D. W. Aldous states that “currents of the order of 
0.4 to 0.5 A may be employed,” but gives no indication 
of the resistance of the coil he uses, which might vary 
from 0.5 to 35 2, depending on whether he uses copper 
or resistance wire. What is of importance is the watts 
dissipated in the coil, and about 0.75 watt appears to 
be the optimum; any appreciable increase on this 
figure is merely dangerous, due to the liability of the 
swarf to ignite. A plot of surface noise against power 
input to a coil taken on a 33}-r.p.m. disc at Sin dia- 
meter, with a 10-micron bevel, shows a rapid fall of 
surface noise as the power is increased up to 0.5 watt, 
and then a flattening out as the curve becomes 
asymptotic to a figure determined by rumble and 
other mechanical noises. An improvement of some 
20 db can result. 

In order to effect an improvemnent on the upper 
frequency response the bevel may be reduced to about 
5 microns with hot stylus without depreciation of sur- 
face nose. 

M. C. PHILIP. 


Northwood, Middlesex. 


SHOULD like to add a little more information, 
gathered fram experiments made by my company, 
on the subject of hot stylus technique. 

As we all know, the highest possible quality obtain- 
able on disc is achieved by using a sharp edge stylus 
on wax. For obvious reasons this is not practicable 
except where a reasonable number of copies are re- 
quired to warrant the cost of processing, hence the 
acetate disc. 

Acetate offers considerably more resistance to the 
stylus, and even when using a cutter head with plenty 
of “ punch,” the groove when cut with a sharp stylus 
is noisy and grey in appearance. The best method we 
have found to overcome this is to dull the cutting 
edge in such a way as to produce a minute radius 
(0.00015im) along the entire working edges of the sap- 
phire, which would normally be sharp. A stylus of 
this type, when set into the cutter head with care, 
produces a bright and silent cut with a very good top 
frequency response, but the average commercial re- 
cording studio simply cannot spare the time usually 
required to fiddle about adjusting the angle of cut; 
added to which is the cost of expensive discs used up 
during this process of getting the cut right. 

The negative bevel (Capps’) American patent, which 
is used almost universally to-day, produces a clean, 
bright cut with a minimum of adjustment, but with a 
reduced top response. 

The hot stylus which is intended to combat this 
condition, that is to produce a clean, quiet cut with 
a good top response, does do this, but it also intro- 
duces a noticeable element of distortion. By cutting 
at very slow speed with a microscope rigged up im- 
mediately behind the cutter head it is possible to 
observe the [reslly cut groove which has becn 
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WORLD OF WIRELESS 


Allocating Europe’s Television Frequencies * A.M./F.M.: Present 


Position * Marine Navigational Beacons 


European V.H.F. 


“THE conference of representatives 

of all countries in the European 
Broadcasting Area to discuss the 
question of v.hf. broadcasting in 
Europe meets in Stockholm on 28th 
May The main matter on the 
agenda is the allocation of frequencies 
for television and sound broadcasting 
in the bands 41-68, 87.5-100 and 
174-216 Mc/s 

Although these bands were allo 
cated at the Atlantic City Conference 
1947) to European broadcasting, 
there were provisos permitting the 
use of sections of them for other 
services We in this country, for 
instance, may use 665-68 and 
95-100 Mc/s for mobile services, 
85-90 for maritime radio-navigation, 
94.5-95 for meteorological aids; 174- 
200 for fixed service; and 200-216 for 
aeronautical radio-navigation. 

The British delegation to the con- 
ference which is scheduled to last a 
month numbers about ten—mainly 
B.B.C. and G.P.O. representatives. 


1.M. or F.M.? 


T' will be recalled that the question 

was raised in the House last July 
regarding the request from the 
United States for the U.K. to recon- 
sider its decision to use a.m. for 
single-channel v.h.f. maritime radio 
services. Incidentally, a.m. has also 
been adopted by a number of Euro- 
pean and Commonwealth countries 
The former P.M.G. (Mr. Ness 
Edwards) stated in July that he would 
stand by this country’s decision in any 
international discussion. 

Efforts have been made in various 
quarters to find a solution to this 
problem and Wireless World under- 
stands the Post Office hopes to have 
further discussions with other coun- 
tries fairly soon and that it will con- 
tinue to advocate the use of a.m. 

During a recent visit to the United 
States, John Brinkley of Pye’s, had 
an opportunity of discussing the a.m.- 
fm. question with officials of the 
F.C.C. and the Port of New York 
Authority, when Pye a.m. equipment 
was successfully demonstrated. Ap- 
parently America has not committed 
herself so deeply as this country, and 
there are as yet very few v.h.f. radio- 
telephony harbour installations 


Show News 


y= the ten-day Manchester 
radio show closed on May 3rd, 
a total of 100,793 people had seen 
the exhibits of the 39 manufacturers 
and eight other exhibitors. Twenty- 


Marine 
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eight of the manufacturers demon 
strated television receivers in the 
communal viewing avenue, and in all 
there were about 160 television sets 
being demonstrated in the exhibition 

A proposal had been made to hold 
a show in Glasgow later this year, but 
the R.I. Council has decided against 
this in view of the Government's 
decision to reduce production for the 
home market. 

At the recent ballot for stands at the 
National Radio Show (Earls Court, 
August 26th—September 6th) space 
was allocated to about 90 exhibitors 

It has been decided to hold next 
year’s components exhibition at 
Grosvenor House, London, W.1, 
from April 14th-16th. 


Welsh Television Opening 


\ JENVOE, the last of the high 

power television transmitters to 
be built, is expected to be ready for 
operation, using the standby equip- 
ment (5-kW vision and 2-kW sound), 
on 15th August. The official open 
ing, by the Postmaster-General, Earl 
De La Warr, will be preceded by test 
transmissions. 

The 50-kW main vision trans 
mitter for the Wenvoe station is 
being manufactured by E.M.I. and 
the 12-kW sound transmitter by 
Standard Telephones and Cables 
The station will operate in channel 
five (63.25 Mc/s sound, 66.75 Mc/s 
vision 


Radio Beacons 


TEW equipment to comply with 
4+ regulations laid down at the 
conference for the reorganization of 
maritime radio beacons (Paris, April, 
1951) is to be supplied by Marconi’s 
for over forty lighthouses and light 
vessels round the coasts of Great 
Britain. The new 20-watt medium- 
frequency navigational beacons, 
ordered by Trinity House, provide 
fully automatic operation with dupli- 
cate equipment to avoid a stoppage in 
the service. 

Under the new plan, which comes 
into Operation in August, 1953, the 
beacons are arranged in groups of 
two, three and six stations. The 
transmissions from the stations in the 
groups will take place alternately 
over a 6-minute cycle so that a vessel 
will be able to “ fix” its position very 
rapidly and accurately by the inter 
section of a number of cross bearings 


Engineer's Jubilee 


“TE distinction of being the first 
engineer to spend fifty years in 
the wireless industry is claimed by 
Raymond D. Bangay, who, having 
joined the Marconi Company on 
15th May, 1902, is still in the com 
pany’s employ. In 1902 he went to 
America and for five years helped 
with the erection of stations, includ 
ing the first U.S. coastal station 

In 1921 he was appointed chief of 
designs and in 1925 technical repre 


PRESIDENTIAL COMMUNICATIONS. — The array of controls at the console of the 
radio installation on the U.S. Presidential! train gives some idea of the diversity of 


facilities available. 


They include radio-telephony, facsimile and teleprinting. 
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starting the 405-line system, for i turns 
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Sasiatidien Licences.—The number of 
telev.sion licences im the U.K. increased 
by about 71,000 during March, bring.ng 
the total at the end of the month to 
1,457 ,00¢ The increase during the first 
three months of the year was pearly 
, [here were sopoemnneeey 

) receiving licences ( 
nd vision) current in Great 
nd Northern Ireland at the end 


Marconi’s Birthday, April 25th, was 
¢ rately » Bow for the erec- 
London County Council of 
nemoratve plaque ‘on 71, 
Hereford Road, Paddington, revording 
that “Guglielmo Marconi (1874-1937), 
> p.oneer of wireless communication, 
ved here in 1896-1897.” 
Baird’s Birthplace, in Helensburgh, 
Dumbartonshire, now has a bronze 
jue affixed to the wall recording that 
there on August 30th, 


Dengeepen Television Study.—The 

: rector of the Uruguayan 

serv.ce, Senor Dante 

spent two months in this 

fer the Britsh Council's 

1¢) studying British tele- 

mng his stay he spent a 

the B.B.C. and subseguently 

factories and research estab- 

umber of manufacturers 

tagha is Professor at the 
Iniversity of Uruguay 


Help Needed.— The Liberian Govern 
ment is seeking the help of short-wave 
listeners in this country to assist im a 
survey of the coverage of the broad- 
casting station ELBC at Monrovia, 
which transmits on 6.025Mc/s daily 
from 15.15 to 23.18 G.M.T. Further 
details are available from the Liberian 
Government Public Relations Officer (6 
at 20, Hereford Road, London, W.5 

“Physics and Sound Reproduction” 
is the ttle of the per to be given 
by our contributor, T. N. William- 
son, of Ferranti, Edinburgh, during the 
fourth conference on industrial 
(arranged by the Institute of 
to be held in the Royal Technical Col 
lege, Glasgow, from June 24th w 28th 
Details of the conference and the asso- 
ciated exhibition are available from the 
Institute of Physics, 47, Belgrave 
Square, London, W.1. The closing date 
for registration was May 15th, but 
applications from W.W. readers will be 
considered whilst there is room. M«e 
Williamson's address will be given 
7.15 on June 25 

Radio Officers’ Union.-H. Mo 
has been elected chairman of the Radix 
Officers Union for the second year 
He has been on the marine staff of 
Marconi’s since 1920. The new vice 
chairman of the Union is G. W 
Cussans, who is a Deputy Flight Radio 
Officer with the British Overseas Air 
ways Corporation. Prior to 1936 he 
was a sea-going radio officer with 
Marconi’s 

Radar Association.-At the 
annual general meeting of the Ass 
tion, Air Vice-Marshal D. C 
Bennett was elected president 
Capt. W. Proctor Wilson, Head of 
B.B.C. Research Dept., has become 


vice-president 


SCHOOL TELEVISION. 


The pilot scheme for schoo! television was 
opened for four weeks on Sth May 


Using an O.B. transmitter similar 


to this one, the programme is radiated with a peak white power of 340 
watts in the 184-200 Mcs band on a 40° beam to six schools in N 


London 


Frequency converters, provided by the B.B.C., reduce the 


frequency to that of Kirk o° Shotts enabling standard receivers (lent 


by manufacturers) to be used. 


WORLD, Jt 


Sound is conveyed by G.P.O. line 


Wircless Dinner Club.—At the a6 
annus! general meeting and dinner of 
the Br.tish Wireless Dinner Club 
(founded by wireless officers of the 
1914-18 war), at which Sir John Coch 
croft, C.B., ERS. was the principal 
guest, Admiral A. ). L. Murray, C.B., 
was clected aie in succession to 
G. M. Wnght, CBE. The new vice 
tener g is Air Vice-Marshal C. W 
Nutting, C.B.E 

Models Show.—Originally planned 
for August, “ The Model Engineer” ex- 
hibition will be held at the New Horti- 
eultusal Hail, Westminster, from 
October 20th to 29th. The radio-control 
of models will again be a feature of this 

xhibition, which sm w be opened by 
H R.H. the Duke of Edinburgh. 


Electronic Films.-—The first film to be 
taken using the electronic system, de- 

yped by High-Definition Films, Ltd., 
in co-operation with Pye and cinema 
nterests, was shown during the LEJF 
convention at which a paper on the 
system was presented by Norman 
Collins chairman and moment 
director of the company and 
Macnamara (technical director). 


t 


Brit. 1.R.E. in India.As a result of 


recently oncluded visit of the 


il secretary of the British Institu 
f Radic yneers (G. D. Chfford 
i of the 

established in Delhi, Cal 


Institution 


MM. idras and Bangalore—a Section 
already in existence in Bombay 

Mechanical Handling in various forms 

mp n radio factories and we 

ring to the attention of pro 

ngineers in the industry the 

ng exhibition at Olympia from 

June 4th to 14th. During the exhibition, 

Mechanical Handling, a 

ill be held at which one 

papers covers the subject of 

in materials handling 

for admission to the exhibi- 

tion are obtainable from the organizers, 

Mechanical Handimg, Dorset House, 


231 


Street, Londor 


xets are re 


these r bt 


Show 


Handbook 


Policing the 


appr 


4 


E.M.1. Scholarships 


Digital Computing 


Electronics Course 


Plastics Progress 


Testing Varnishes 


Performance Specification for 
automatic keying device {« 
nt ships has been issue 
This specificarx 
serie Rad 


lirection 
east and 


nerally south 


Pye’s are lendin 
telephone equipr 
the sailplanes t 
gliding team 
Gliding Champi 

n this mon 
equipment will en 
in constant 

ars 


Microgroove Records are to 
E.M tr 
intry 
mpany has giver 
notice of intention 
rece 
tandar 


E.M.I. Sales ‘ Service have 
ippointed W I Perkins, O.B.I 
M.Sc., lately Dir n fe 
Warwickshire 
Adviser in succe 
M.C., M.A., 

lical advice 
at the Gramop! 
ford Street, ] 


Decca Radar, Ltd., have forme 
new division o he con ’ 
Applications i 

yncerned principally with the studs 
marine radar and harbour radar 
associated systerr 
installations 
the Admiralty Sigr 
hshment and Sperr 

Decca to take 
division. 


} 


large 


“ Design trom Britain,” : exhibition 
recently held in Oslo unde » auspices 
of the British 
of Industrial 
prestige of 
necludes the 
medium-wave 


BUSINESS NOTES 


Digital Computor, similar to that 
talled last July in the Man 
Iniversity, has been built by Fers anti 


with the 20,000 
mployed i | was given in 
ur August, 


Ace Radio's ne hief engineer is 
Wiercinski, wh ned the com 
laboratory staff in August last 

ve He was previously assistant to 
the chief engineer at Rees Mace 
Marine), Ltd Ivor Troostwyk, the 
managing director of Ace Overseas 
Ltd., sole export distributors of ce 
products, is on a three months’ business 


tour of the Far and Middle East 


International Aeradio’s operations 
manager. G. R. Scott-Farnie, during his 
recent 16,000-mile tour of the com- 
pany’s stations in the Far East, arrenged 


for LA.L. to provide air traffic control 

facilities for the Sarawak Government 

Sibu airport. . M. Lavyzel ‘ 
oined the 


Falkland Islands, 
f some 0 on the h 
all sland south-east 
America, } ring equipped \ la new 
kW medium broadcasting trans- 
[his Marconi installation at 
ley re laces the 45-watt trans- 
mutter erected 
Switzerland's first television station, 
ch is expecte start transmitting 
very shortly, will use Pye cameras. Five 
auons are planned for Switzerland— 
Zurich, Berne va, Lausanne and 
gano—which ll operate on the 
j appre | y CCLR 
nd negative modulation 
_ Five hundred loudspeakers, grouped 
80 circuits rd fe from four 500- 
amplifiers, have been installed b 
factory of John 
ttingham. In addi- 
iplifier installed in 
of the town is 
> main instal- 
remotely con- 


Marconi Marine Installations. 
ng the vessels recently equipped 
Marconi Marine communication 
gear and radio navigational aids are the 

A twin-screw ssc 4 
urrying ship Lord urden, to be used 
the British Railw between Dover 
! i8,400-ton tanker 
trawlers being 
The company 
wenty-nine of the 
mprising Pakistan's 
he twenty-fifth 

Lines’ fleet to 
with Marconi Marine radio- 
nunication and navigational aids is 
e Ebro, a 5,500-ton single-screw cargo 
sel The ¢ 10,000-ton irgo 
teamer Romney, of the Lamport & ‘Holt 

r is also fitted Marconi gear 


Radio Resistor Co., Ltd., of 50, 
Abbey Gardens, London, N.W.8, have 
been appointed le distributors in the 
U.K. of the electronic components 

cluding high-stability resistors and 
fixed capacitors—manufactured by 
Rosenthal Isolatoten of Bavaria 


A consignment f Pye 100-watt 
v.h.f. transmitters and associated re- 
eivers, 15-watt mobile and fixed 
transmitter-receiy id marine radio 

phone sets was recently shipped to 

Pakistan ¢ police force in 
ca. 


British Relay Wireless, 
appointed as commercial n 
B.R.W. Group of Companies Barry 
cing, who, during past seven years, 
successivels ipied the positions 
chief internal engineer and chief 
planning engineer 
Business Radio vhf. equipment has 
been supplied by Marconi’s for ten 
Swedish tugs. They are fitted with Type 
H16 transmitter-receivers 


C.R.T. Service. Standard Tele- 

nones and Cables’ depots at 5, Old- 

Road, Blackheath, Birmingham, 

, McAlpine Street, Glasgow, C.3, 

are now able to exchange “over the 

counter,” defective Brimar television 
tubes still under guarantee 
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WiRELESS WORLD 


3-WAY MIXER 


& peak programme 


meter for recording and large 
sound installations etc 


One milliwatt output on 600 ohm line (.775 V) for 
an input of 30 microvolts on 7.5—30 ohm balanced 
input. Output balanced or unbalanced by in- 
ternal switch. The meter reading is obtained by 
a valve voltmeter with | second time constant, 
which reads programme level, and responds to 
transient peaks. 


Calibration in 2 db steps, to plus 12 db and minus 
20 db referred to zero level. Special low field 
internal power packs supplies 8 valves including 
stabilising and selenium rectifier, consumption 
23 watts. 


Manufactured by: 
VORTEXION LIMITED 


257-263. THE BROADWAY. WIMBLEDON. 
LONDON. S.W19 


Telephones: LiBerty 2814 & 6242-3 Telegrams: ‘ Vortexion, Wimble, London." 
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any voltage 
volt upwards to 
tens of thousand at 


itmiA 
is almost 


urrent ratings from 


upwards, ther 
certain to be a SenTerCel 
Selenium Rectifier 

which will doa 


better, 
more reliable jot 


| 
~ Why” 
y Look at these features 


@ Considerable saving in weight and space. 
@ Less wiring. 


@® Unlimited instantaneous overload. 

@ Lower heat dissipation. 

@ No warming-up period. 

@ Saves the cost of valve-holders. 

@® Practically indestructible in normal service. 


@ Imposes no limit to size of reservoir capacitor. 
@ Low cost. 


Please write 
for lteaflers F/SARLYI, 


9A, 10 & Il 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, W.C.2. 
RECTIFIER DIVISION: Warwick Road, Boreham Wood, Hertfordshire. 
Telephone: Elstree 240! 


Telegrams: SenTerCel, Borehamwood. 


CALIBRATOR OUTPUT 
FINE FREQUENCY Roe 
COARSE 
FREQUENCY 
Ss) 


OLTMETER 5S 


FOCUS Rag 


XK -AMPLI TUDE 
26 


Pee 


television mainly for the 

i waveforms produced by 

time bases and for checking the opera- 

eparator circuits. The lowest and high- 

frequencies are 5Oc/s and 10.125 kc/s 

ncies are neither particularly low nor par- 

zh and, at first sight, there would seem to 

sreat difficulty in building amplifiers or other 
handle them without distortion 

it jis in their amplifiers and control circuits 

simple oscilloscopes fail when used in 

For so many years the main occupation of 

ple has been with sound broadcasting that 

ments of sound are often carried over un- 

into other spheres without proper 

Ihe simple oscilloscope may well have 

response which is flat within 0.5 db from 

This appears to be quite adequate 

1 purposes, but it is not. Such an ampli- 

and grossly distorts television 


used in 


won of the 


iscele 
useiess 


fact, not very helpful to think in terms of 
when discussing non-sinusoidal waves and 
better to think in terms of sags and rise 
sither of these is very familiar and it is 

ly necessary to define their meanings. The 

d to the amplitude and phase responses at 
ncies, whereas the rise tume is related to 

eS} at high frequencies. Usually they 
considered quite independently of each other 
dotted rectangle in Fig. 1 (a) represents a rec- 
lar pulse of duration If this is applied as an 
signal to an amplifier the resulting output 
likely to be of the form shown by the solid 

the end of the pulse the output voltage sags 
level at the start of the pulse. There is an 
equal to the sag and a long trail after that 
thus the amount by which the output at 

i pulse falls below the value at the begin- 
he ideal pulse being a flat-topped one. In pass- 
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General view of the os scope The 
voltmeter for the r plugs into 


sockets wh essibie throug? 


holes in the f tr ose 


TELEVISION 
OSCILLOSCOPE 


With 


j-in Cathode-Ray Tube 


Simple Design 


By W. TUSTING 


ing, it may be said that a negative sag is possible, but 
unusual; it means a waveform like that of Fig. 1 (b), 
where the output rises during the pulse 

The sag produced mainly by the low-frequency 
phase characteristic of a circuit but it is usually easier 
to forget this aspect and to consider it from the point 
of view of the step response. As an example, the 
typical RC-coupling of Fig. 2 may be considered. If 
the grid voltage of the valve is suddenly changed from 


shown dotted ), 
the output normally 
tends to the form shown 
by the solid line 

fall during the 

is known as the sag 
A rise during the pulse 
(b) is possible with 
some circuits but is 
unusual 


Fig. 2. Typical RC coupling 
in which the amount of sag 
depends on the time constant 
CR. 
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The 
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nai vaive 
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when 
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or 


ind 
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pe 


cent of 


n 


ed 


approximate relation which 
ut 0.2 

or C and R are 
irequency response 
ponse at U0C/S 1S 
zh for anyone. A rec- 
a second has a dura- 
the interval between 
‘he sag during such a 

1¢ Output falls by 20 

This is gross distortion 

e rise time. This affects the 
pulse and converts a pulse of 
ed in Fig. 3 into one like the 
1 happens that the output rises 
tart and end of the rising part of a 
s shown in Fig. 4. It is then difficult 
rise time precisely. To avoid this diffi- 
vention has grown up of taking the rise 
i required to change from 5% to 
| value 
ession we are in a position to consider 
ded in an oscilloscope for television The 
f longest period occur in the frame ume 
frame fly-back time does not exceed 
long part of a saw-tooth lasts for 
near enough to 20 msec to use the 
During this time the sag must be 
picture on the tube face is to be 


ion now is, “ What is negligible?” Sup- 
pose we us 5-in tube and normally have a trace 4 in ~& 
10cm high. Suppose the spot diameter is 1 mm. It is 
unlikely we could detect a sag which did not 
exceed tl pot diameter, which means a sag of 1/100 

0.01. Because of the curved face of the normal tube 
und other tube distortion this is probably an unneces- 
sarily small ire and it would not be unreasonable to 

. 1e8 aS great, or U.UD 
repetition frequency is 10.125 kc/s, but 
the leading edge of a sync pulse does 
sec. ‘To obtain this, the oscil- 
must be at least as good as that of a 
ision set; the 3-db frequency response should 
3Mc/s! However, without using an 
expanded trace its equivalent, one cannot observe 
such short rise times 

ime base provides a sweep at 10.125 kc/s 
line of the television signal is displayed 
m long the duration of the trace is about 
se ind we shall be able to detect no change 
shorter than about 1 usec. We can content ourselves, 
therefore, with a rise time of 1 wsec, which means a 

frequency response to around 0.6 Mc/s only. 

The cost, size and weight of an oscilloscope all rise 
rapidly as the rise time of its amplifier is reduced. 
Coupling resistors must be reduced in value to increase 
the rise time s reduces stage gain and makes more 
stages necessary which, in turn, makes it more difficult 
to keep the sag small. In addition, the current taken 
by the output valves, at least, must be proportionately 
increased in order to secure the necessary output with 
lower-value resistors. This means bigger valves and 
1 bigger power supply. 

A typical oscilloscope tube needs a signal input of 
the order of 300 V p-p applied in push-pull, so that 
the amplifier must have a pair of output valves de- 
livering about 150V each. The change of anode 
current in each valve must be 150 divided by the value 
of the coupling resistor, If this is 5k, the current 
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r good linearity the mean anode current television receiver, and this is unlikely to be less than 

reciably greater than one-half of this andl volt p-p. A total Y-amplifier gain of around 300 

around 20mA per valve. The circuit tumes is, therefore, sufficient and a two-stage amplifier 

is unlikely to be less than 20pF. With a_ will probably suffice. The largest signal to be viewed 

the time constant is 0.1 «sec. This will not usually be more than 250V p-p and so a 

of 0.3 usec for the one stage. To gain control with a range of 250:1 is needed. 

: of 0.3 usec in the output stage thus On the time-base side, it is desirable to be able to 

mean current consumptuon of 40mA have from one to three cycles of a repetitive waveform 

uld be reduced appreciably by using com- visible. In television, three cycles are usually required 

ouplings, but they add to the complexity in order to see one cycle in its entirety, because the 

careful proportioning if overshoot is to “spikes” in television waveforms are usually at the 

i ends of cycles and it is these spikes that govern the 

illest signal which it is likely that one will synchronizing of the oscilloscope time base. If only 

erve is that existing at the detector of a one cycle is shown, part is lost in the fly-back. If two 

phs the general layout of components can clearly be seen. The rectifier and e.h.t. equipment can be seen under 

ube (top left) while some of the power-supply parts are beneath the } ght) The signal amplifier and 
the upper deck alongside the tube (bottom left). 
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Measuring High 


The 


Guard Ring 


was based on a pie of surplus equipment, the Ameri 
Type AN/APN4, but only 


in Loran Ind t nit, 
] for the 
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nd the 
Ww is dix tated 
sis and so no 


iving me 


is, in general, 
nd any 


i form of 
without any great 


ind DG 
elerating e 
i to obtain a 
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Resistance 


Technique for Eliminating 


Surface Leakage Errors 


SCROGGIE, B-Se., MLE. 


written to enquire where 
the guard ring tech 
1 with the valve 
January issue (p. 18 It 
1) electrical measurements, 
e dealing with radio appl 
be helpful 
1 ring 18 to confine a resistance 
uth required to be measured 
-d for special precautions with 
n because parallel leakage 
But very high resist 
one has to consider exactly 
his problem arose in 
began to be 
tance of cable One elec 
he insulation wa 


If it 


with 


necessary ft 


conductor 
ring could 
sample 
xd contact 
In either 


with 


COVE 


leakage current 
galvanometer was pro- 

hunted cautiously 

iwement, shown in 

read not only the 

yugh the insulation but also 
surface at the ends of the cable 
was made. This leakage path, 

ld naturally be quite short, and 
that way might well be a consider- 


he whole, invalidating the measure- 


usually the 


through 
vided wit 


inometer 


paths-are permanently in parallel 
t might seem difficult to measure 
hem only. But the solu- 
tured round the cable 

is possible, forming a 
traight to the gal- 
vanometer as shown in Fig. l(b 
Surface leakage current between this guard ring and 
I « pass through galvanometer; 
ttery to drive any current through 

via the leakage path between guard 

rhis leakage path forms 

but normally its resist- 

affect the reading appre- 

driven by the battery 


vA h 
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Without special precautions (a), the measurement 

gh resistances such as cable insulation is subject to 
or due to parallel leakage paths, shown dotted. Provision 
guard connection (b) excludes this source of error. 


through the galvanometer is what flows through the 
cable insulation, and everything is as it should be. 

Fig. 2 shows the principle more generally. R de- 
notes any high resistance to be measured, and R,, 1s 
iny unavoidable leakage. Some of R, may belong to 
the thing being measured (such as surface leakage at 
he ends of a cable), and some of it may be inside the 
-sistance-measuring apparatus itself. If no precau- 
tions were taken (a) the measurement would be unre- 
liable. So the apparatus, whether set up as required 
from separate units or permanently wired up in a 
box, ought to be provided with a guard system as 
shown dotted (b). The high-potential terminal (from 
the galvanometer’s points of view), 2 in Fig. 2(b), is 
surrounded by a guard ring; and a third terminal, 3, is 
provided for connecting to any external guard ring 
that may be necessary. If any earthing is to be done, 
this would be the terminal for it, as it would keep 
the galvanometer at earth potential. 

Looking at Fig. 2(b) one can scarcely help thinking 
of the dotted guard as a screen. From the purely d.c 
point of view this is hardly correct, because air is 
such a good insulator that leakage through it can 
generally be neglected, even for insulation measure- 
ments; so it is only around solid insulation that a 
guard is needed. But in practice one finds that it is 
an advantage for the guard to be in the form of a 
continuous screen, because with very high resistances, 
of the order of millions of megohms, capacitive effects 
ire a nuisance unless screening is provided. Even 
moving the hands about near the apparatus varies the 
electric field pattern and causes small charging cur- 
rents to pass through the indicator. 

Most of us, electronically minded and shallow- 
pocketed as we are, do not go in for the super-sensi- 
tive galvanometers beloved of the classical electricians 
Apart from anything else, we are stricken by the 
thought of what would happen in the kind of set-up 
just described if the insulation were to break down. 
So we rig up a valve voltmeter circuit, possibly with 
a cheap Government-surplus milliammeter as the in- 
dicator. Actually, as emphasized in the valve-volt- 
meter article previously mentioned, the valve has to 
be carefully selected for type, and perhaps individu- 
ally; and it must be operated with low heater and 
anode voltages and minimum anode current. But 


WrreLess Worip, JuNE 1952 


even if one goes the length of buying a relatively ex- 
pensive electrometer valve it is cheaper and far less 
hazardous than a galvanometer 

The usual circuit begins something like Fig. 3, 
where the terminal numbering is the same as before. 
SOOV is the standard for general insulation resistance 
measuring. Terminal 1 and the range switch must, of 
course, be very highly insulated Supposing the 
highest range resistance is 10,000M!), then an indica- 
tion of 0.SV is obtained through one million megohms. 
It is important that the test voltage be very thoroughly 
stabilized, especially when measuring the resistance of 
capacitors 

But it is not the intention just now to give details 
of the measuring equipment. The present subject is 
the guard-ring technique and would be incomplete 
without some reference to the testing of insulation 
samples for volume and surface resistivity. 

In the classical method the sample is floated on mer- 
cury, and upper electrodes (inner and outer) are also 
formed of mercury. But since mercury is unpleasant 
stuff to have around (the vapour from a mere drop 
of it inside an instrument case causes all the soldering 
to disintegrate), and necessitates rather special brass- 
work to hold it into the prescribed shapes on the top 
of the sample, the British Standard tests allow one 
the alternative of painting electrodes on to the sample 
with graphite. Volume resistivity is determined by 
measuring the resistance between circular electrodes 
on each face of the sample. If R, is the resistance 
py (the resistivity) is R, A/t, where A is the area of 


Fig. 2. Here the resistance to be measured is denoted by 
R and undesired leakage paths by R,. (b) shows a complete 
guard system. 


Right: Fig. 3. How a 
guard ring can be 
applied when the mea- 
suring instrument is a 
valve voltmeter 


4 
pele Se 
b) 
Fig. 4. Standard con- 1 
nections for measuring 
volume resistivity of a 
sample of material 
The numbering applies 
to both Figs. 2 and 3 
Fig. 5 Connections 
for measuring surface — +4 
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nd ¢ the thickness of round the edges or through the material between 1 
metres, according to and 3 f he measured resistance, p, is 2*R 
he c.g.s. or m.k.s. system : » exclude volume conduction, the dif- 
ect of surface leakage via ere! between D and d ought to be not less than six 
painted around the upper times the thickness of the material; but even so, it 1s 
ms are as in Fig. 4. The normally small enough for one to use the approxima- 
nd 2, but there is neglig tion *R.D+d)/(D-d) without serious error It 
ause leakage current makes no difference what units the distances D and d 
hould not be thicker ire measured in (so long as the same units are used 
error due to the area for both 
It must be remembered that the resistivity of insu- 
sure of the weather lators and semi-conductors varies not only with atmo- 
i at least a hundred spheric moisture but also with temperature and test 
i humidity of the atmo voltage 1ecking he insulators and materials 
i accurately controlled there around one’s laborat is likely to be a real eye 
making the measurement. Thx opener. It is possible to find that an insulator used 
leakage path across the sur to keep connections from contact with the wood base 
far as possible conduction may actually conduct more readily than the wood! 
material. To do this, the And the desirability of keeping apparatus warm anc 
Here the test voltage iry can be strikingly demonstrated, even in the tem 
n 1 and 2, but rot perate climate of Great Britain 


Giant Radio Telescope 


250-ft Steerable Paraboloid for Exploring the Radio Cosmos 


OT long after th tablishment of a Chair of _ particular section of sky in which they are interested. 
Radio Astronomy at Manchester University The new radio telescope will avoid all this, for the 
omes the ne that a giant radio telescope paraboloid will be mounted so that it can be swung 

the biggest in the world) is being built for the Univer through a complete circle in both azimuth and eleva- 
ity at its radi tronomy experimental station at tion to steer the beam in any direction required. The 
Jodrell Bank, Ch It will cost somewhere in _ steering is to be done by an extremely complex auto- 
n of £336,000, half of which is to be paid by matic remote control system, which will bring the 
ind the other half by the beam to fixed positions, make it follow the course of 
ind Industrial Research a radio star, or produce a kind of scanning “raster” 
quite a large paraboloidal cross an area of sky. The speed of movement of 
but as this is fixed to the _ the beam will be continuously variable from 2 degrees 
ynly explore the small strip of | per hour to 36 degrees per minute 

wept by the rotation of the Considering the enormous size of the paraboloid, 
tronomers may have to wait this steering facility will be something of an engineer- 
nd for the beam to get to the ing achievement. The platform on which the struc- 
ture rotates will be 310ft across, and when the beam 
is directed horizontally the top rim of the paraboloid 
will be 300ft from the ground. Trafalgar Square 
London, would just about accommodate the base of 
the telescope, but Lord Nelson on the top of his 
175-ft column would be put somewhat in the shade! 
The great size of the paraboloid is necessary partly 
to achieve high gain (for the incoming signals are 
extremely weak), and partly to give a narrow pencil 
beam (about 2. wide) capable of separating radio stars 
very close together. Signals from these radio stars 
ire like noise in character and cover an extremely wide 
range of frequencies, but only those with wavelengths 
between about 3 centumetres and 30 metres can actu- 
illy get throug! us because of absorption in the 
atmosphere at one end of the band and the blocking 
effect of the lonosphere at the other. The radio tele- 
scope will be able to look through this “ window” on 

i band of wavelengths between 1 and 10 metres 
When the telescope is completed it will be applied 
first to the study of radio stars, in our own galaxy, the 
Milky Way, and in other galaxies. Later it will be 
used as a radar aerial for exploring the moon and 

some of the nearer planets 
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Wiretess Worip 


MARCONI communication systems 


serve mankind 


Communications . . . across the wastes of man. For over 50 years the Company which 
desert and ocean, and through impassable Marconi founded has made communications 
swamps and jungles... were largely unsolved its business. Its experience in this field is 
until Marconi invented the miracle of radio. unique. If you have a communications 
At one stroke he substituted ease for difficulty, problem of any sort, anywhere, Marconi 


and opened up a new era in the history of engineers are entirely at your service. 


SURVEYED “<< PLANNED S: INSTALLED 


MARCONI’S WIRELESS TELEGRAPH COMPANY LTD CHELMSFORD ESSEX 
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VALVE LIFE TESTING 


Standard Equipment Adaptable to Various Types 


By R. BREWER * 


1ay not be generally realized that manufacturers 

{ radio valves conduct extensive and regular life 

tests on samples of their products. This is done 
termine the service which the ultimate users may 
expect to from the valves, and to obtain 
information regarding the way in which valve 
characteristics as a whole change throughout life. 
Information of this kind is very difficult to obtain 
during the actual use of the valves since, in most of 
their applications, they are just one of the many circuit 
needed to convey a radio signal. Unless 
examined as a circuit element, inde- 
pendently of the circuits in which they are used, it is 
impossible to obtain that information concerning them 
which is essential for improving their life performance 
When equipment is running normally, few users are 
prepared to check all their valves periodically merely 
in order to gauge how their characteristics are chang- 
ing. It is only when a fault occurs that the valves are 
checked. Generally the length of ume which the valve 
has been working, its operating conditions throughout 
the time, and the possible association of the valve fault 
with the failure of other components, are all factors 
either altogether unknown or only roughly estimated 


receive 


accurate 


lements 


valves irc 


Receiving valve life-test bays 


WorLp, JuNE 1952 


Factors of this kind considerably influence the life of 
a valve, but because they are usually imperfectly 
known the potential evidence from valve failures in 
use 1s seldom fully available to the manufacturers 

Valve makers rely upon their own life tests to obtain 
information about valve behaviour in use, great care 
being taken to ensure that this information 1s as reli- 
able as possible. There must be no doubt that a valve 
which fails on test has become defective and has not 
failed as a result of an equipment fault or a deviation 
in operating conditions. Life-test evidence which is 
suspect, or which the production engineer feels he 
cannot use with confidence, is valueless. This require- 
ment for the results obtained to be of the utmost 
reliability is that which most strongly influences the 
design of all radio valve life-testing equipment. It is 
essential for the equipment to possess an order of 
reliability better than that of the valves under test. 

From the safety aspect also, equipment reliability 
is of great importance. Life-testing time is reduced 
to a minimum by operating the plant 24 hours a day 
and seven days a weck, and designing it to require 
the least possible amount of supervision Fire 
hazards, in particular, have to be reduced to a neg- 
ligible minimum by sound equipment design. The 
way in which these various factors have been taken 
into account can best be illustrated by reference to the 
new installation at the G.E.C. Research Laboratories 
at Wembley, where life tests on Marconi and Osram 
valves are conducted 

Receiving valves are tested in double-sided racks as 
shown in Fig. 1. Completely independent bays of 
equipment are mounted back-to-back on each frame, 
providing a total capacity for 96 valves on approxi- 
mately 2 sg ft of floor space. Power supplies are 
carried over busbars running along the tops of the 
racks and the incoming supplies are converted to 
potentials appropriate to the valve electrodes by equip- 
ment housed in the two lower panels. Heater supplies 


* Research staff of the M.-O 
Research Laboratories, Wembiey 


Valve Company at the GEC 


Fig. 2. Valve panel 
for receiving valves. 
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valve pane 


50-c/s regulated motor- 


alternator set whicl ised life-test purposes only 


he front of 
former 
Anode, screen, heater-cathode 


ire provided by m 


a heater trans 
valves on the bay 
and other d.c. supplies 
| not generator sets, potentiometers 
on each bay being used to produce the required 


fitted with 
which suppli« all the 


electrode potentials 

The valves on test are placed in the six panels 
central area of each bay. The 
Fig. 2, is the “heart” of the 
designed so that it is capable 
of running mo ; of receiving valves with a 
minimum of conversi Ithough a valve manufac 
turer may market p s 200 types of receiving 
valves, only ma rtion of these types are in 
manufacture 1y one time. Nearly every type of 
valve requires life t equipment which differs in 
some way fr r1eeded by other types. If, there- 


main 
valve panel, shown im 


which occuy 


sySter 
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fore, equipment were to be available to cover the 
whole range of types produced, the larger part of the 
total life-test facilities would always be idle. This 
problem is met by mounting the valve holders and 
their immediate wiring in a removable sub-panel and 
making the permanent supply and control wiring 
adequate for all needs. Conversion from one type of 
valve to another thus necessitates only the exchange 
of the sub-panel 

Immediately above the upper row of valves in Fig. 1 
are seen two panels which house the bay switching 
and fault-indicating equipment. Coloured lamps on 
each bay denote the incidence of a blown fuse or the 
occurrence of a heater-to-cathode short circuit. The 
heater-cathode fault lamp is operated by a relay, the 
coil of which is in series with the supply which main- 
tains the heater-cathode potential difference. When 
a heater-cathode breakdown occurs in any valve on 
the bay, current flows through the relay and a limiting 
resistor, and the fault lamp lights. Since this indica- 
tion may have been caused by a fault in any one of 
the 48 valves running on the bay, the next stage is to 
isolate the defective valve without having to remove 
more than a minimum number of the remaining 47 
valves. This is done by fitting a press switch in the line 
carrying the total cathode current of each valve panel 
Operation of this switch on the appropriate valve panel 
breaks the relay coil circuit and extinguishes the fault 
lamp, thus limiting the search to within eight valves 
These are removed in turn until the defective one is 
found 

The life-test equipment described has proved to be 
extremely adaptable in testing a wide variety of valve 
types under many different operating conditions. In 
addition the amount of maintenance work needed by 
the installation in over three years’ continuous use has 
been extremely small. Further, the equipment has 
easily fulfilled the life-test requirements of many new 
types of valve that were not in existence when it was 
first designed 


Testing Rectifiers 


Rectifiers are tested in panels accommodating four 
valves, each of which has its own h.t. transformer, 
capacitor and resistor elements which form the load 
A single transformer supplies heater power for all the 
valves on a bay. By this means precise control of 
heater voltage is effected without the necessity of a 
large number of individual adjustments 

The high-frequency type of rectifiers used in tele- 
vision receivers are life tested in the equipment shown 
in Fig. 3. A Perspex box houses the valve on test, 
its h.t. transformer, load resistor and capacitor. All 
components are immersed in oil to avoid possible 
deterioration of the test equipment, and to ensure 
absolute safety for the operators. The filaments of 
the rectifiers are heated by a 1.4-V 50-c/s supply 
which is more convenient for routine measurement 
and control than h.f. power. The latter, which is 
derived from a valve oscillator associated with each 
box unit, is used for the anode supply 

Transmitting valves are run in typical oscillatory 
circuits, the precise running conditions being deter- 
mined by the specification of each valve and the 
service for which it is intended. Some of the test 
conditions for transmitting valves involve the use of a 
considerable amount of auxiliary equipment. This 
factor plays a large part in the design of this class of 
life-test unit since it is essential that the life-test 
report for each valve shall refer to the valve alone, 
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independent, as far as possible, of 
I associated equipment 
wide range of frequencies for which the smaller 


s of transmitting valves are used makes it difficult 
standardize the design of their life-test equipment 
hniques change markedly with frequency, 
ersity of valve power dissipations and cool- 
means that each type of transmitting valve 
its own specially designed piece of life-test 
A further consideration is that of the operators’ 
The higher voltages and powers involved in 
transmitting valves make it necessary to use 
aut ic protection devices which prevent access to 
ill dangerous parts of the equipment unul the power 
has been switched off. By constructing all test sets on 
els 19in wide, however, and mounting 
standardized form of h.t. safety enclosure, 
tisfactory degree of unification has been achieved 
Fig. 4 shows a typical life-test panel in which a 
small trensmitting pentode is tested as an amplifier 
C condition at a frequency of 25 Mc/s. 
on test, its oscillatory circuits and driving 
mounted on the platform at the back of the 
he controls and load lamps appearing on the 
e panel 
t panels are housed in bays built to form h.t. 
similar to that illustrated in Fig. 5. The 
1els are mounted on the sides of the enclo- 
Ihe safety gate is placed in the front partition 
is flanked on either side by the control panels of 
the power units which are permanently housed inside 
he whole equipment operates from a 240-V 50-c/s 
ulated supply, the gate switch preventing the power 
its from working until the gate is closed. The 
valve test equipment extends from the top of the 
framework to within about 2ft of the floor, the power 
rectifier units occupying the remainder of the space 
lo prevent the free radiation of rf. energy, the 
whole of the transmitting valve life-test equipment is 
lled in a screened room, formed by enclosing a 
of copper mesh in walls, floor and ceiling during 
nstruction. Each h.t. enclosure derives its a.c 
power from a special transformer and filter unit which 
stops r.f. power from life-test sets reaching the mains 
It may be noted that for life-test purposes high- 
power audio frequency valves are tested in the same 
manner as transmitting valves owing to the similarity 
of their voltage and power demands. These valves 
are tested at a fixed audio frequency, the output being 
absorbed by a dummy load 


Checking Operating Conditions 


An instrument trolley is used for setting or checking 
the operating conditions of valves on life test—a rou- 
tine which is carried out daily. Apart from economic 

onsiderations, the trolley system is preferred to built- 

in meters on account of the much greater ease with 
which instrument checks may be made. All valve 
life-test evidence ultimately depends upon instrument 
measurements, $O it 1S Important to maintain the re- 
quired standard of accuracy of the instruments in 
order to get reliable information. 

In addition to the instrument trolley checking, the 
operating conditions of receiving valves during life 
test can be automatically checked by a specially 
developed “routiner.”. This instrument draws the 
attention of the operator to the small number of cir- 
cuits needing adjustment, thus cutting out the alter- 
native and much more lengthy process of tracing the 


faulty circuits 
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The essential unit in the “ routiner” is a precision 
relay which operates on either ac. or d.c., and is 
capable of completing an alarm circuit when the volt- 
age across the relay coil changes from a reference 
figure by more than 1 per cent. The instrument 1s 
fitted with two contacts on either side of the moving 
armature, the latter being held in the mean position 


Fig. 5. H.T. enclosure for transmitting-valve life tests 


Fig. 6. High-power audio output valve equipment 
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T.V. SERVICING 


COSSOR “TELE-CHECK’ Model 1320 COSSOR Model 1039 
PORTABLE OSCILLOGRAPH 


t Wobbulator for setting up the correct re sponse 


» T.V. receiver's tuned circuits, In addition the , 
instrument and weighing only 9} lb 
nt ncorporates a generator which produces S « fitted with a tube of 2jin, diameter and 
ither horizontal or vertical bars on the receiver adequate size for most displays. Its 
that linearity of its time-bases can be checked covers a frequency range of 25 cycles 
f the instrument is that the frequency modulation } g down) at a gain of 10 or from 25 eveles 
rrier injected into the receiver is carried out 0 ait cles (34 down) at a gain of 60 Phe switching 
gw ftacilities De to Y plate A‘ 
aesel this modulation The response curves of o , ‘ gh gain at low bandwidth low gain at high 
bandwidth 


the X-sweep voltage of the oscillograph being OVENS ovowimn 


d 1.F. tuned circuits are displaved on the oscillograph 
cure = alin , : ne The free-running Hard Valve time-base provides symmetric 

the sweep voltage, the megacyvcles bandwidth deflection to the X plates with repetition frequencies of 

10 e.p.s. to better than 50 kiloeycles and can be fed from 


the \ terminal on the front panel to control the modulation 


M. sweep occupying the entire length of the trace 
er of the * Tele-Check ’ can be set to any frequency 


7 and 70 megacycles 


ELECTRONIC ( () y \ () R INSTRUMENTS 


Write for descriptive leaflets to your usual Wholesaler, or direct to 


A.C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. No. 1, HIGHBURY, LONDON, N,5, 


* | Use COSSOR Valves and Tubes | x 
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PROJECTION. TELEVISION —e ‘ITS VERY BEST 


TOTAL COST (/ , 
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| £145 SOUND SALES 
PROJECTED PICTURE 


MEASURES 3°°x4" 
JUST LIKE A CINEMA 
IN YOUR HOME WITHOUT 
THE COST OF FILMS 


15" TUBE 


PICTURE SOUND SALES LIMITED 
DEMONSTRATIONS at our London Showroom: 
TO SCALE LLOYDS BANK CHAMBERS, 125 OXFORD STREET, W.! (Entrance in Wardour Street) 
Telephone : GERrard 8782 
(Works West Street, Farnham, Surrey Telephone: Farnham 6461) 


HIGH SENSITIVITY 
WIDE RANGE COVERAGE 
ROBUST CONSTRUCTION 


SIMPLICITY IN OPERATION 


Pheso features have established * Weston” 
as the pre-eminent instruments for the 
testiny and servicing of radio and tele- 
1 equipment and also for 
laboratory and research work. Full details 
ill gladly b« pechory m request, 


WE STON. Test Sets 


SANGAMO WESTON LIMITED - ENFIELD MIDDLESEX. 


lel: Laheld 3434 (6 lines) & 1242 (4 lines) . London Office: St. George's Court, New Oxford St... W.C.1L. Tel: Chancery 4971 (3 lines) 


FURTHER NOTES ON 


THORN NEEDLES 


A Quantitative Contribution to an Old Controversy 


my interest in thorn-type styl 

awakened by an article written by Mr. 

It had always been my opinion (con- 

series of experiments several years ago 

suffered from two serious faults: (a 

ney response was considerably reduced 

mi-permanent stylus, say, of sapphire 

ind (b) the thorn stylus required sharpen- 

juent intervals and under some circum- 

ild not last one side of a 12in record 

me these experiments were performed, the 

experimented with were what were then 

lightweight.” They required a tracking 

f 25 gm, and had an upper resonance of 
ut 14 kc/s, and a low frequency of 20 c/s 

article shook me out of my compla- 

lly as the facts could not be reconciled 

ylu of approximately 0.00lin diameter 

not trace satisfactorily a record groove of con- 

vy greater dimensions, and the high-frequency 

hould be considerable; but as the results 

purely subjective a quantitative in- 

decided upon 


Stylus Dimensions 


coil pickup supplied by Mr. Pollock was 
for t and to establish a common point 
two frequency response curves were taken, using sap- 
| ‘ The styli were 0.29in long and 0.2lin 
ively (for convenience called the “long” 
short” sapphires The sapphires used 
checked for radii and found to be 0.0025in 
0000Sin. The polish and general finish, viewed 
1 Beck binocular microscope with a magnifica- 
7, was The thorns, which were 
ym Mr were also checked: as re- 
eived, a after playing the first and both sides of 
Decca K2069 “ Danse Macabre.” One of the sapphire 
ised for comparison, and the dimensions of 
as received agree with the photo-micro- 
s of the December, 1950 issue of Wireless World 
response of the pickup using the sapphire 
hown in Fig. 1. The response agrees well 
epted theory, and it is seen that the upper 
the “short” sapphire, is above 
, maximum variation from an ideal 
is of the order of 3 or 4db. The “long” stylus 
resonance at 16.5 kc/s 
sapphire styli were then replaced by thorn 
three different lengths: 0.39in (“long” 
‘medium”), and 0.21 (“short”), and 
ncy response of the pickup is shown 
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in Fig. 2 Here it 
expected, the resonant 
ably reduced, ind with the 
about 7.5 kc/s, which is 
unnouced The 


will be seen that, as 
frequency is consider- 
stvlus comes at 
too low for its effect to pass 


implitude of the 


“long” 


resonance is also 
considerable, the “long” stylus showing a peak of 
almost 20db, and the shorter styli giving reduced 
amplitude of the peaks, which is to be expected 


Cantilever Mounting 


Fig. 3 shows the response of thorn styli 0.062in long, 
cemented in the end of a cantilever stylus. The track- 
ing weight of the unit was adjusted to 10 gm, and the 


response f 


sty/us 


curves oO 
(0.21 in) 


mov ng-corl 
ond (b) 


pickup 


with “ long 


Frequency response of the same pickup with three 
(a) “long *’ (0.39in), (b) “* medium "’ (0.31 in.) 


3. Response of cantilever crystal pickup (a) with nor- 
sapphire stylus (b) with thorn stylus, 0.062in 
cemented in place of the sapphire. 
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RANDOM RADIATIONS 
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“WIRELESS WORLD” PUBLICATIONS 


Net By 


Price post 

MICROPHONES By the Staff of the ft ngineering Training 
Dept. B.B« 15/- 15/5 
ADVANCED THEORY OF W AVEGUIDES L. Lewin 30/~ 30/7 


FOUNDATIONS OF WIRELESS M G Scroggie B.Sc 
M.LE.E Fifth Edition 


RADIO VALVE DATA Characteristics of 2,000 Valves and 
R. Tubes 2nd Edition 


TELEVISION RECEIVING EOL IPMENT Ww Cocking 
M.LE.E rd Edition 


SHORT-WAVE RADIO AND THE IONOSPHERE Ww 
Bennington 2nd Edition 10/6 10/10 


WIRELESS SERVICING MANI Al Ww IT. Cocking, M.1L.E. 
Sth Edition 


RADIO LABORATORY HANDBOOK M. G. Scroggie, B.Sc 
M.1L.E.E Sth Edition 


GUIDE TO BROAD ASTING STATIONS Compiled by 
Wireless World 6th Edition 


The Re Sistor Probl di \ complete list of books is available or application 


. . . Obtainable from all leading booksellers or from 


ILIFFE & SONS LTD Dorset House, Stamford Street, London, S.E.1 
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Telephone and Wireless Set 
YOU MAY REMEMBER the qucer in- 
tances I described recently of the 
1 has on occasions 

between my telephone 

broadcast receiver 

t, what happens is 


asionally when someone 


the telephone, which 1s in 

the conversation 1s 

fairly strongly repro 

idspeaker of the set 

t was many years 

iepartment of the G.P.O 

with complaints of in 

me that he has 

ich cases. The cause 

bly the presence of a non 

ce in some part of the 

t. The microphone 

be responsible, but I 

t a special capacitor 1s now 

revent this The most 

s a bad joint—or 

mperfect joint, which just 

vay becomes bad owing to 

weather, temperature 

rhe rectified telephone 

ially passed to the wire- 

ther by re-radiation from 

wires and pickup by 

l via a common 

the telephone and 

connections I am 

s explanation, for the 

so rare and so tran 

1 house that I have 

able to investigate it 

uffering G.P.O 

1 have to take uf 

be sure of hearing a 
formance | 


JUNE 1952 


LIST No. Wj. 13, 14 


BULGIN WALL-JACKS 
AND JACK-PLUGS 


ULGIN Wall-jacks and Jack-plugs are ideal for use with 

all speech circuits including headphone, loudspeaker and 
extension speaker connections. Moulded in highly-polished 
‘ Bakelite’ with plated metal contacts, for 2-pole connections 
Within the dimensions of the relative standard (6.8.666), these 
are the smallest and neatest components obtainable. Full 
details of these, and al! other Bulgin components, are given 
in catalogue No. 190 WW. Price 1 - post tree 


* USED IN HOSPITALS THROUGHOUT 
THE COUNTRY 


* SAFE! CANNOT BE CONNECTED TO 
MAINS SUPPLY 


* BEAUTIFULLY MIRROR FINISHED IN 
HIGHLY POLISHED BLACK OR 
WHITE ‘BAKELITE’ SPECIALLY TO 
ORDER 


% CONFORMS TO BRITISH STANDARD 
666 


ALSO BULGIN NOW INTRODUCE 


THE NEW UNBREAKABLE 


WHITE PLASTIC MOULDED JACK-PLUG 


SEND FOR DETAILS : REF. ** WW/P38/P.”’ 


MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 


A.F.BULGIN & CO.LTD 
BYE-PASS ROAD BARKING 


UNBIASED y FREE GRID 


Divorce Wanted 


'S 
ge look or listen 
at other peoples expense 


® A SOUND SET 
R TELEVISION & SOUND 


UND SET FITTED IN 


I g 


The Ts lepeedicator 
( pF the nany 


é kK 
ring t 


we 
nere 


WiIRELI 


the *VARI-SLOPE” 


ULIEAK) 


VAR- SL0P8 


\ RADICALLY NEW PRE-AMPLIFIER FOR LEAK © POINT ONI POWER AMPLIFIERS 


embodying 
1 ULNIOLE FEEDBACK CIRCLIT DEVELOPMENT 
giving the user 
AL DIBLY BETTER REPRODUCTION 


from records and radio 


CHOKES ARK USED 
re 5 k ke ( 


codt 1 + 
> Mid | Tr i 


TREBLE—3"} 


- A 
5 = 
FREQUENCY, kc/s 


y of twin-T resistor-capacitor networks inserted in t ircuit of a single-loop feedback 
is advantages of this electronic feedback method over conventional choke filters include .- 


characteristics (due to absence o 10 having self-capacit: >) and the consequent 
nic and intermodulation distortion due to 
n the rates of slope when the slope control is operated, and no change in signal level at frequencie 
h these faults occur in variable-slope choke filters due to the slope « altering the terminating 
insertion loss 
cause magnetic hum pick-up. 


r weight, greater uniformity in production 
WRITE FOR “VARI-SLOPE” LEAFLET | 
H. J. LEAK & CO., LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3. 


Phone : SHEpherds Bush 1173 4. Telegrams: Sinusoidal, Ealux, London Cables : Sinusoidal, London 


Wirt Wor 


ELPREQ PAGES 


THE TELETRACER , > All by famous makers 
‘ 50 mA 35 6.3 


ELECTRICAL BARGAINS 


This Booklet Free Send id. Stamp we 
Today TE LET RACER 


eee ee 


e £610 


(porwr. B-MINIATURE COMPONENTS 
ELECTRICAL INSTALLATION | Highly suitable for deaf flying 
MATERIALS juipment ‘ * ised eg 
: , Sub-Miniature Valves—-Wire Ended 
- mal : Type Approx. size Fil. Volt Heater Suitability Price 
- Current 


s mr 


ABLES, 250 v 


Sub-Miniature Volume Controls 
I witch 


COVERED CABLES ype < ! 

250 v. CLASS ¢ used without the fing 
Output Matching Trans 

Ra approximately 10 1 

CV« Crystal « 

Crystal Earpiece 

Highly t r 


formers 


s 
rite ' withocane 
rophor Price 6 
WAR EMERGENCY TYPt Crystal Microphone 
s $0 v. CLASS Diaphragn . xt 
P\ le for t rder 
Hearing Aid Case 
Rak © with t 
; tal micropt wh 
4 tw 2 45 gns. P 79 
+3 4-Core P.V.¢ 
for | 


od 


Covered Ti 

I and H 

MULTICORED FPLEXIBLES 1 3, or complete with L.T. and H.1T 

\ ‘ , for ma work Battery Plugs 
Ror} 


nsel Flex Leads 
| 
‘ I roxur 


KN WIRE WELDER 
; Bakelit od. ekee Salis 


FUSE BOARD 


LAMP HOLDERS 
tak : 
rik 
Hak 
Hw) 
Buk 
“ ! b 


EDISON SCREW 

WELL GLASS FITTING 

4 mk 

t gla 10 
f ‘ ‘ rr DING TRANSFORMERS 

DOOR SWITCH ‘ . tput from 200-240 


‘ 


M.E.M. SWITCH FUSES 


» & + cach 


Wrretess Worip 


HAT’S WRONG ? WIN &5 


t find ) Jead re wa Ag 


FLUORESCENT LIGHTING 
UNITS 


40-watt Type. This is a com- 
bined condenser and choke unit 


EX-ROYAL NAVY SOUND r nanual operated 
POWERED TELEPHONI YOURS FOR £4. 17. 6d r th il made 
COMMUNICATIONS RECEIVER R.1155 oT —_—e 

80-watt Type This consists of 

hoke and start condenser both 
y item required 
Slightly soiled 
ompicete 


PHOTOCELL RCA 
923 


ed tube highly 


£14 10 ~ of t ' r ps per lumen 


l limited 


CROCODILE CLIPS 
MAINS POWER PACK FOR R.1155 Sma nstrument, 6d. Large 
output stage. Plugs into socket r r Battery type, 9 
- £510 - 
CONTACTOR 
eaking 25 amps 


SPECIAL SNIP eggs — ge 


FO 
CONSTRUCTORS 
B f - 


et tl lla wery 
wt tlh Mild x 
~ 


VARIOMETER ASSEMBLY RELAYS 


> , 
\ ig 
eS 4 
main 


contacts are suit- 
able for breaking 
20 amps Price 
IDEAL HOLIDAY 46, 48 - doz 
{CEI 


PYREX AERIAL INSULATORS " ¢ Elpreq 


SHEET PAXOLIN 
sable tor when you are experi- 
ng. Size Gin. * Gin., 1 -. Size 
-. Size 12in 2in 

12in., 6 - 


NEW CONSTRUCTOR'S 
BOOK 


The All Dry Three shows how 
make an efficient personal set 


: 4 ate iter where 
4 


O.D fitional re 2 ist 


WINDMILL HILL, RUISLIP, MDX. Phone: RUISLIP 5780 


oS PPELISHON FQUIPMENT 152-153 FLEET STREET, E.C.4. Phone: CENTRAL 2833 


Re " caring ta 15!b. parce mts 2 
‘ i zd Wednesday Ruishp, Saturday ¢ 


aC Wiretess Worip June, 1952 
| ee | | — —_————- 
ELPREQ PAG 


10,000 VALVES AT PRE-BUDGET PRICES 


Below is a list of B.V.A. and Other but most not listed would have to be 
Proprietory Valves which we supply at supplied at the current rate of Tax 
the pre-!95! Budget price i.e. only one i.e. 66 
third Tax We 


can give a very prompt insured 
We can of course supply most of C.O.D. service on valves and we shall 
the other types to complete the range be happy to execute your orders 


= 


roe wwarxe 


PPS PS De eS PS ST ET eo 


‘ £2266 BERR RE 


=z 


“5s 
oe 
“2 


De eS eT ee 
NNNNNN 44M HRM 


bt 
i444 


WIRELESS Wor_p 


ENAME 


On we 


S.W.G 


lINNED 


S.W.G 


DOUBLE 


INDI¢ 


PLUG 
SOCKI 


SS PRECISION EQUIPMENT 


LLED 


roden 


WIRE 


reels) 
oz 
Reel 


; 
4 
t 


I 
I 
l 
l 
I 
I 
18 
l 
l 
1 
I 
I 


COPPER 


oz 
Reel 
; 
4 


l 
l 
l 
l 


SILK 
WIRE 


COVERI 


oz 4 oz 


win eet 


ATOR LAMP 


A ND 407) 


aa 


—=* 


SPECIAL PERSONAI 
OFFER 


? wT ter 
Chassis Five rt a 
st Thais nha : 
idspeaker Pr 46 Ll) 


Frame Aerial Cover 1 6 

Frame Aerial 36 

Oscillator Coil 3 6 

LF. Transformers, W earit 

get Type 400B 15 - eact 

Volume Controi | meg 
36 

Speaker Midget 

Output Transformer 


Plessey 


NOTE All these 
IR5, 185, IT4, 385 


7 VALVE, 5 WAVE-BAND 


Resistors Mi 
4- 
Condensers 4‘ 
46 
B7G Amphenol Vaive Holders 
Sd 
Assembly 


instructions 


" i 26 
Battery Stud 
r 9d 


Connectors 

pa 
Tuning Condenser 8 6 
On Off Switch 1 oy 
1 Ss ar ’ 


RADIO CHASSIS 


‘ . I 


BLANK CHASSIS 
18 S.W.G. Aluminium 


2 ] 10 x 3 


«av? 


a? ".- 


a 15it arcel cost 2 


ARLY CLOSING DAY 


WEDNESDAY 


WINDMILL HILL, RUISLIP, MDX. Phone: RUISLIP 5780 
152-153 FLEET STREET, £.C.4. Phone: CENTRAL 2833 


ems « 


RI 


al 


SATURDAY, ¢ 


MAGNETIC T.V TUBES 


r 
“wp 


5S AMP ADJUSTABLE 
THERMOSTAT 


« ntrol of appl 


rs, gluepots 


IMPULSE MOTOR 


an 


Price 25 + each 


FLEXIBLE COUPLINGS 


“ Ihere are son 
3 times kn r 


) 


os 


rWwo-vVoLt 
ACCUMULATORS 


arge 2 


ITY 


ter, ay 
(=> 


CONDENSERS 


ERR “ ys> 
REDYS via 
TUBULAR WAXED 

HK VN l 

6d. 
§ - doz 


MINIATURE MICA 


PI t 6d. 


§- ad 


CERAMIC AND SILVER 
MICA 

values fro 

MINIATURE 


Oo} KM)? 


Tid. acl 


\ 


d. 


6) 1 
CHROME TWO- 


SECTION MICRO- 
PHONE STANDS 


10 mfd 


CAR RADIO 
SUPPRESSORS 


VALVE-HOLDERS 


Amphenol 


»TO MAKE WAY FOR ai 


y 


FRESH STOCKS 


CRYSTAL DIODES 


6° ENLARGER LENSES 


Onil-filled Plastic 19 6. Carriage 2 6 extra. 


C.R.T. REAR END PROTECTORS 


Suitabl ng t 


Less than Half-Price 


L. & M.T.R.F. COILS 
5 11 per pair 
MAINS DROPPERS 
EPICYCLIC DRIVES ohms, 2 amp., 


Standard type, 1/6. 
pecial double typ 


S00 ohms, 


| 
listribute and oe 
— : 2/11. 
NEON INDICATORS 
Ideal for experimental 


purposes 1 3. 
6 VOLT 90 A.H. CAR 


BATTERIES 
rican Army 


6d. each, 


THROAT MICS 
Low level. With band. 2/6, 


MIDGET POT METERS 


Meg. with switch. 3/11. 


LASKY’S 


Lasky’s (Harr 


$70 HARROW ROAD. PA 


Paddingt« n Hospital) 


CUNningham 


(Opposite 


1979 and 7214. 


Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m 


Wiretess Worip 


LIMITED QUANTITIES 7 
Bs 


AVAILABLE FOR &; 
ONE MONTH ONLY 


COIL PACKS 


. So. on « 
: a . ~ BRRAND 
; sss SEM 
LASKY'S PRICE 16 - LASKY'S PRICE 246 
! 1 ire 
, rice L-. 


ALL OTHER TYPES AND MAKES ©. COIL PACKS AVAILABLE 


WEARITE LF. 


JRA2 10-12 WATTS = TeansFORMERS. Type 550 


CHASSIS AMPLIFIER 


RK 34 


MH14,46. 1D5, 11 -. 
Screen Grid. 2v.,46. $130, 46. 
Tungar charger recs. from 12 6. 


DREDS OF OTHER 
IN STOCK 


CHARLES AMPLIFIERS AND TUNER UNITS 
Various stages of compietion From 158/- each. 
CALLERS ONLY 


3° C.R. TUBES 
3in. C.R. Tubes EMI 41. 
CALLERS ONLY 


T.V. MASKS ARMOUR GLASS 
15'— Yin. Soiled Onr 3 
14 


a 6 
RADIO 
a 


ow Road) Lid.. 


DDINGTON. LONDON. W.9 


rERMS Pro Forma, Cash with Order, or C.O.D. on post 
te 1 Posta and packing on orders value £1—1! 
1, £10-—3'6 extra. Over £10 carriage 


7/6 l2ir 4 


is fully msured in transit. 


Wiretess Worip June, 1952 


TWO GANG TUNING BRANDENBERG TELEVISION 
CONDENSERS .0005MFD BRAND NEW R.F. PRE-AMPLIFIERS 
No. 1. Miniature type. E.H.T. UNITS t London freque : 
SS LASKY'S PRICE 5 6 ' + eee a 

No. 2. Midg ~— LASKY'S PRICE 15. 


LASKY'S PRICE - P HIGH VOLTAGE 
indie. CONDENSERS CATHODE RAY 
kN TUBES 


No. 3 
LASKY’'S PRICE 6 6 
tage 9d. 1 xtra 
THREE GANG TUNING CONDENSERS 


LASKY'S PRICI 


"526 19 8 
VCR97 C.R. TUBES. 
' MAINS 
BRAND NEW AND B 
UNUSED. TRANSFORMERS 


Fir 


: guara 
LASKY'S PRICI 40 - peanes ; . ’ MBA 3 an 
: _ \. 6.3 4 


T.C.C. VISCONOL 
HIGH VOLTAGE vmaster, ** Practica 
CONDENSERS : na" 

iv ‘ £8.10 


T.C.c. TV shiner; 17hin, = 16hin 
CONDENSERS q convert your table 


acon 
sole Ad 


10 


E.4.T. 
TRANSFORMER 
FOR VCR97 


LASKY'S PRICI 45 a 
8in. CLOSED 
FIELD 
LOUD- 
SPEAKERS 


£8/19’6 
T.V. SCANNING Complete 


COILS 


METAL RECTIFIERS PUSH PULL OUTPUT 
aL TRANSFORMERS 


13 
chon LASKY'S 


Lasky’s (Harr 


TRANSFORMERS 


4ii 


LASKY'S PRICE 511 


Pane enenedd msc 6 8 1) 879 HARROW ROAD. PA’ 


te Paddington Hospital) 
YAXLEY SWITCHES lephones : CUNningham 1979 and 7214 
Midget p . R r ile 


4 pole 3 way, 211 urs 1. to Sat. 9.30, a.m. to6 p.m., Thurs. half day 1 p.m. @ 


Wiretess Worip 


P.M. A -W RA RECEIVER 
LOUDSPEAKERS " Sayin a meu ae 7 
> 11 Se 


. ike ariable 

! a ur juare 4 watt itpu 
ye xter t peaker, 465 Kes. LI 
4¢ 


thy LASKY ‘Ss PRICE ete 19 6, 
ie ake pack 


SMOOTHING 


CHOKES = B.S.R. GRAM UNITS 


i9% 19 il 


WIRE WOUND 
POT METERS 


W.B. & PLESSEY 
a COMPONENTS 


TAG STRIPS 
id va 
ny 4d 


PRESS BUTTON 
at pare UNITS 


LASKY'S PRICE 3-wa Pocop tt de aguas | METAL RECTIFIERS 
1/11 ‘ . a i K : 
ry ' 18 
sil ¢ x i ! - t 


CO-AXIAL CABLE i : 
6 kN 94 
kN ‘ 


ALLAN LINE E.H.T. 
TRANSFORMERS | 


Ss e wit 
29/6 


PLASTIC 
SPEAKER GRILL 


MULTI RATIO FRAME 
OUTPUT TRANS. 
10’6 
46 


LINE E.H.T. 
TRANSFORMER 


RADIO 


ow Road) Litd.. 
BBINGFON. LONDON. wes 
sey gd vennendpaar yh tigeeg  Bape- one Len CARBON POT METERS | RESISTANCES 


Postage and packing on poe value €1-—-1 


extra. Over £10 carriage LASKEY'S PRIC 33 ‘ rita 
red in transit WITH SWITCH aa EACH. eact I stor 


PERIODICALS 
STOCKED 


MOTEK 
RECORD-PLAYBACK 
GARLAND & ERASE HEADS 
AMPLIFIER 


Ha 
or ke 8B atts ‘ : 2 a eedt . high and ‘ ‘ r f cor 
w ga puts a eble and volume Standard ers { existing tape decks 
valves used throughout s a" 
15 GNs. ; arriage, ete SS a ae 
ads t required 
NEW ELECTROLYTICS | This amplifier can be supplied in kic | | | Price either tye 9G’ 


alives a 


£13 
RESISTORS AND 
s $/-, credited on 5 se of CONDENSERS 


ge Large st 


A small selection from our range 


* nila HAL OFFER P.A. COMPONENTS 
ea i ee OFFER: 
x HIGH VOLTAGE MICA CONDENSERS Same — 


26 


*% UNDRILLED CHASSIS 
one lin. V9. he These are ne Sapeshayrn orton % Have you any 
motors like this? 
24v DC, WITH 
CLUTCH & BRAKE 


The Famous 
‘LEAK’ 
AMPLIFIER 


27 Gus. 


EPICYCLIC DRIVES 


- 


Any quantity 


| 
Lk. = “ttn re purchased. 


MAINS TRANSFORMERS 


‘LEAK’ N12. 380-0.380 7 BMA. O4E3y 3a, 8-454 20,88. enc 
POINT ONE MT3 : 0-30 v.. tapped to give 3 v., 4. Sv. 6v.,8¥.,9¥., 10 
THE LEAK POINT c ‘ 4 i 


? guineas 
0 F guineas e 
passed anyw 


WIRELESS W 


NOS, Lhttal, 


THE ‘GARLAND’ $371 00 
TAPE RECORDER 
including a 1200ft. reel of Scotch Boy 
Tape and a spare spool. Carriage etc. 


15-. Crate £1 (not charged if you 
undertake tu return carriage paid to us). 


No wiring or soldering to be done—just plug in and 
record and play back from Radio, mike or pickup 
Incorporating the new Lane Tape Table and the UE? 
Amplifier, housed in a de-luxe wainut veneered =e arian LANE “TAPE TABLE 
cabinet, and supplied complete with a |,200ft. ree! 

of tape and a spare spool of the por 

RECOMMENDED MICROPHONES are 
Lustraphone CS! Z at €$/1S/- (table stand é1 1 
Ronette HM7 Crystal M 

Ronetre BII0 yscal M 


THE VET RECORD- PLAYBACK AMPLIFIER 
‘scording ample or hth mpadance beds (Lane Mover Sones, | TAPE RECORDER CABINETS 


ded for ee wich che Lene Tage Table High and Le yw Ga 6 t to take UE7 Amplifier and Lane 
; 3 treble equalisation Variable ¢ contre h rding y , 
dicator. Supplied completely wired ested for us “£4. 10. 0 De Luxe £6 
hs Elac P.M. speaker, and instr peratior 4 ple 
TANDARD VALVES USED THROUGHOUT 
Plus 7 


nfllpunched chasis, all aves and components, and detaied | COLLARO ronaue MOTORS 


e ds iv 
ons, at £9.15$. plus 76 carr age Mf shaded pc p tapped 


25v and 200-2 — State if lockwise or 


£16.10.0 


nt ckhwise required idea 
SCOTCH BOY HIGH COERCIVITY TAPE or tape recorde 
BAKELITE s recommended { s re Jer $, et “76 


CABINETS dditional 1,200ft. ree be supplied ot 38 


spare piast ‘ : be pplred at 4 


trong moulded cabin 


"aie METAL 
feats Gormaie Ang COLLARO ACSI! SINGLE-SPEED AUTO- RECTIFIERS 
ype RM? 25 v. at 10 nA 


r Case, Speaker, et CHANGER. Non-mixing, plays eight 78 5 
r 1Ovr r i2 records i < with A 

plug-in pick-ug F appr 

stylus. Magnetic etait, PT 

ness of wa ystal price £1232 

1 /6in COLLARO Ac4? SINGLE sPeeo TURN- 

TABLE AND MOTOR. ‘ ve gove 


»ntrolled 


t 
nade 


® 


ad heavy 

25s. 100-130 v and 200-250 v.. wit 
. Variable speed. Price €613 4 

plus 3/6 COLLARO AC a RECORD PLAYER 

post and r drive ° 

packing t top turntat ¥ D with 

nag f £69 - T 

DECCA THREE- SPEED GRAM MOTORS _¢. R. T U B E $ 

For 334, 45 and 78 

speed selection. For A y 50 a ae oes 


POTENTIOMETER OFFER | | vecca” rUnnoven "its - van | See | anode voltage AV, max 


with 


plug 


ngie-lever 


' 


fidelity crystal pickup w ver head ' on 
watt prese rbon pots. 9d. each sapphires) for use on the at 
16 € | 50 per 100 “12 ¢ 000 


speed motors. Price P.T Q 94 prand rf nm original crate or 


PRIORITY TO DEFENCE & EXPORT ORDERS AMPLIFIER A.C.i! amplifier is still 

A JEW A NUSED, OTHERWISE STATEL GOOD SHOWN AS EX available for tho 90d quality at a low 

PME 4AVE BEE Y TESTED AND ARE iN. GOOD WORKING DE st r tt plume and tone controls 

PLEASE ADD POST OR ‘CARRIAGE ON ALL th KINDLY wares NAME are rporated h-grade output transformer. #.T 

ANO ADORESS RDERS TO OUR DEPTFORD ADDRES EA and LT pliesarefrom mainstransformer, Amplifier 
R PEN ALL DAY SATURDAY w carriage 


AARWAND BROS, ia, & ey 
CHESHAM HOUSE, DEPTFORD BROADWAY, S..8 eee 


) DEPTFORD BRANCH | 
Telephone: TIDEWAY 4412/3 10 mins ‘ 


5 OBELISK PARADE, LEWISHAM, S.£.13 ©) cewiswans in 


LEWISHAM BRANCH ; 
Telephone: LEE GREEN 4038 


You'e SURE to get i at 
BUILD A PROFESSIONAL ALL KITS INCLUDE 


RADIO OR AMPLIFIER “EASY TO FOLLOW” 
AT LESS THAN HALF POINT-TO-POINT 
TODAY’S PRICE | WIRING DIAGRAMS 
ESTABLISHED 25 YEARS 


AMAINS OR BATTERY PORTABLE KIT A MIDGET 4-STATION “PRE-SET'’ THE WIRELESS WORLD 3-VALVE SET 
RECEIVER 


BATTERY CHARGER KITS 


THE WIRELESS WORLD MIDGET A.C. 
MAINS 2-VALVE RECEIVER 


£3 10 


THE “SUMMER ALLDRY"’ BATTERY 
PORTABLE 


THE WIRELESS WORLD 
MODERN CRYSTAL SET 


I 


PICK-UPS 


te Send 6d. P.O. for our STO LIST, it shows ** hundreds ** of Wireless 
When ordering please include 


STERN RADIO LTD., 109 


Tel.: CENtral 


A KIT OF PARTS 


Wiretess Worip 89 


THE “PRACTICAL WIRELESS” 
“MINI FOUR” 


BATTERY PORTABLE F b 1 


THE FAMOUS SHAFTESBURY RIBBON MIKE 
ating . e rmer having trans 


TWO NEW DENOO ULTRA MIDGET 
SUPERHET COIL TURRETS 
Both having a Rotary Turret Action 
Wat - Weymouth a 


« 
Wearite Pack, 44 


LY. Chokes. M 

13 , 
"A. 156 t 
26 6 
LF Transtormer 465 K ¢ 


vw 
Transtormers 
119 
EH.T. Transformer | 
we 59 6 
Meater Auto Transtormers 
« uy 
b witie, 79 iy 
. 79 
Filament Transformer 
" a: a 
‘ 
19 6 
Meta! Chassis. « 
31il.* 
' 63 
83 ® ; u 
New Mirs. Surplus Transtormers. !opat 200 ¢ 
vy S amps, 2] - 


Mains Transformers. A!) Nev 


22 6 


amp. @4-, at 
Westinghouse Rectifiers 
‘ nA. 356 - 


126 sEnHTSO. 179 
182; %F urs 306 
sKHT So, 2 
. F Wave Bridge Rectifiers 
“PERSONAL SET” BATTERY 1 isin : — ; ' 


ir 15 ohm 
| New Mfrs. Surplus Speakers A 
ELIMINATOR Lat stn 
. sild a Midget 


arging 6 of ’ 
ving ’ 
" . ’ 
A Variable Resistor 
vt ‘ 
Meter Rectifiers 
119 
Selenium Rectifiers 
Tr 4 8 
6-* mid Charger Transtormers. A 
: 7 eding tifte 
nfd 
= mid 


emalland cor 
¢ ised | Potentiometers 
‘i idis tr OK. LOOK 


easy t low assembly 39. Price witt 


oK 


s assert 


switch, 6 
«1 COMPLETE KIT to | Suprius Potentiometers 4 
os ivolte, Size ed | spindles, SK, 10K. 1 

Price 476 I meg.. 2 - each 


Components and many KITS OF PARTS for both Sets and Battery Chargers. a” Mas Chases Caters. The 


Alien. screw 


approx. cost of Post and Packing. To cut | 


& 115 FLEET STREET, E.C.4 


~ Pyrobit Soldering ron, « 
A ‘ a ‘ 


5814 and 2280 vaunputnctans 


CLYDESDALE 


Bargains in Ex-Service Radio and Electronic Equipment 


Wirt w 


CONTROL UNIT TYPE 43!. Ref. : 10L8 6037 


“ 


CLYDESDALE S 
PRICE ONLY 


ARRIAGE 
17 6 EACH PALD 


100 Kes CRYSTAL Type ARlIW 
a 


POST 
PAID 


“ 
CLYDESDALE'S 
PRICE ONLY 


19 6 vvcu 


DY NAMOTOR PS 225 


CARRIAGE 
PAID 


CLYDESDALE'S 
PRICE ONLY 


37 6 acu 
DOUBLE COIL RELAY 


CLYDESDALE S$ 
PRicE 5 


46 sncu 


DAY AND NIGHT SIGNAL LAMP 
a ‘ 


CLYDESDALE'S 
PRICE ONLY 


CARRIAGE 
PAID 


276 


CRYSTAL RECEIVER 


RACH 


CLYDESDALE S 
PRICE ONLY 


15 - POST 
EACH PAID 

CONTROL 
ZA2049! 


WIRELESS REMOTE 
D No.2 MK.2 


UNIT 


wah vi 
CLYDESDALE § 
PRICK ONLY 


146 EACH 


TRANSFORMER. Type | 10k 164 
Me . 


CLYDESDALE'S 
PRICE ONLY 


36 


OUTPUT LOUDSPEAKER 
TRANSFORMER 


EACH 


CLYDESDALE'S 
PRICE ONLY 


4- 


EACH 
SMALL L.F. CHOKE 


CLYDEDALES 
PRICE ONLY 4 


SCR-522 


CLYDESDALE’S 
PRICE ONLY 


£20.10.0 


Unie for 


CARRIAGE 
PAIL 


P.E.-73-C Power the 8C.357 


CLYDESDALE'S 
PRICE ONLY 


CARRIAGE 
$2.15.0 acu  CAMMAE 
Large & 

Television 
Service \ 


1.F.F. CONTROL UNIT. TYPE 90. 10L8 9! 


CLYDESDALE'S 
PRICE ONLY 


5 6 acu 


NEW LIST OF EX-SERVICE 
ems N 8B Price 16 


DYNAMOTOR TYPE DSX-!2 


LYDESDALE § 
PRICE ONLY 


35 - 


DYNAMOTOR TYPE DS*X.-i2 


CLYDESDALE'S 
PRICE ONLY 


19 6 


EACH 


U.S.A. METAL (MINE) DETECTOR 
BC-625-A 


CLYDESDALE'S 
PRICE ONLY 


£10.0.0 evox 


NITROGEN BOTTLE AND 
PRESSURE GAUGE 


CLYDESDALE'S 
PRICE ONLY 


15 - EAC 


TELEPHONE EXCHANGE. [0 line type 


CLYDESDALE'S 
PRICE ONLY 


ARRIAGE 
PAII 


£10.0.0 cacu 


DYNAMOTOR TYPE DM 


CLYDESDALE’S 
PRICE ONLY 


30 ™ EACH Pare 


PAIL 


POWER UNIT TYPE 2A 
TR 1133 


10K 44 for the 


CLYDESDALE'S 
PRICE ONLY 


42 - EACH 


TEST SET 16-36. For SCR-522 


u 


CLYDESDALE'S 
PRICE ONLY 


£5.0.0 cacu 


IMAGE CONVERTER CELL 


15 - PAIL 


ARRIAGE 
PAIT 


INFRA-RED 
CLYDESDALE'S 
PRICE ONLY 


R-27 ARC-5 or CCT .46106 


£4.10.0 vrcu 
HYDRAULIC PUMP 


CARRIAGE 
PAID 


52 6 EACH 


ANTENNA SWITCH SA-4A APA-! 


POST 
PAID 


21 - EACH 


CALIBRATOR UNIT RDF No. |. ZA.14401 


CARRIAGE 
PAID 


39 6 EACH 


POWER UNIT FOR WS-38-AFV 


POST 
PAID 


35 - EACH 


MOVING COIL MIC HEADPHONE 
ASSEMBLY 


POST 
PAID 


LYDESDALE’S 
PRICE ONLY 


25 - 
TEL-REC HANDSET NO. 9 ASSEMBLY 
‘ 


POST 


LYDESDALE'’S 
x PAID 


PRICE 


25 - 


LOW IMPEDANCE HEADPHONES 
DOLR.-! 


POST 
PAID 


LYDESDALE’S 
PRICE ONLY 


126 


PER PAIR 


HIGH IMPEDANCE HEADPHONES 


I POST 
LYD AL 
: P ONLY 21 - PER PAIR PAID 


PRICE 
THROAT MICROPHONES 


LYDESDALE'S 
PRICE ONLY 


5 6 PER PAIR 


FLUXMETER WY.0023 


POST 
64 


tn eng £7.10.0 =~ 


PE 


TEST KIT, TYPE 6 Ref. 105720 


Lv yoy 8 £6.19.6 i Se 


VHF CONTROL PANEL TYPE 3A 


YDESDALE'S 
PRICE ONLY 


65 - 


CARRIAGE 
PAID 


CLYDESDALE :: 


PPL Y 
LTD 


2 BRIDGE STREET 
GLASGOW cs 


and. England and Northern Ireland 


Wirrecess Wor 


5 OSCKLOSCOPE TYPE BP! We have 
pleasure in offering a scope designed prim 
v cu ane iow cost at the same ne giving 


bervice 


*§ Harrow Road, perp one rena pcan sable instrument 


gue to it or c " ty and speed o 
earns " faults ecervers. checkin 
1 040) . 


E.H.T TRANSFORMER put output «=$SPECIFICATIONS 
E.H.T TRANSFORMER [or SCI nput 23 yeput | Amplifier: Max. Ga 


per cm Freque 


4s - 
HIGH vou Re. OSCILLATOR 5-7 25 F 
io! 


at 100 cs to 50 
CONDENSERS wo 0 ses) os ; range 5 ¢ s—30 k « 
Ele y nid. 4 16 «7 


Dimensions 8, =x 6 Black crackle finish 


Price : Brand New. é14 

CONDENSERS TUNING 
dard e. 5 GERMANIUM CRYSTAL DIODES, compiler RATOR PACKS 

« sll we g circuit and diagram, 46 "puté6v. Output 200v¥..40m a 


40m 
METAL RECTIFIERS v.% ‘ 3 ma 


Output 180 v. 40 ma., for 21 
All units completely smoothed 
TRANSFORMERS FILAMENT. Al! 

00 250 

sutp ¢6 i voits! Samos 

(6.3 voles 2 5S amps 

téand |2 volts 3 amps 
EX MANUFACTURERS = 350 as 4 . rimary. 10 : stput 6 J volts, 12 amps 

2 ohms 8 ron c c 3 Output |2 and 24 voles6 amps 

REPLACEMENT TYPE 350-0-35 Above volngue ere when * on fend 


) C PYE 45 Mcs STRIP No. 3% “WALKIE TALKIE” TRANS- 
DUAL PURPOSE TYPE $0-0-3 Y spe F M.O.S. Type 3 mit RECEIVER, complete with throat mike, ‘phones 


-—eartnesae 
eonecoeo 


MAINS TRANSFORMERS 


v. tag F r omplete w unction box and aerial rods in canvas bag. Freq 
4 20 : m eris 10 EFSO. EB34 ar units are as new and 
WALKIE-TALKIE TYPE ' 50 tested before dispatch. As supplied to Overseas 
a ieee ; ; 4.2 pe . nd oun , ° poleforces. £4196, carr 26 
B = : : . , man 
4. a ' sete Heege thane < : A COMBINED SIGNAL TRACER AND 
less ? AUDIO OSCILLATOR 
ve ’ rf —s An easy-to-build unit that can be used for | 
and Audio Signal Tracing, without any switching 
or tuning, including variable output Mator for 
INDICATOR UNIT TYPE 182A iapliber uhachinn,” Stedde aiaatien, aaaeada 


amplifier checking Highly sensitive, responds to 
tains V athode Ray 6+ 


signals picked up from an ordinary receiving 
aeria 


ors and condensers 
Televisior 
scope 
clay) in original packing case 


6 carriage 


WEARITE 

705 Coil Pack 3 wave band 
4008 Min. 1.F.T. 465. pair 
501 and 502, 465, pair 


B00's pair 
SOWTHORTE CONTINNNTY SSETER. concsns PURPOSE VALVES 
a pee aeadinel VR9I (EFSO). Brand new Sylvanian Red 

attery e ¢ ; x 4 5 ginal price cartons, 10-. VR9I awe pees all 

t 4 original cartons VR9! (EFSO 

£8 19 - ¥ ew, £44- As new and guaranteed 6-. 813 
CATHODE RAY TUBES t 376. VR. 150 30 and VRIOS 30 at 
" New anteed 1 . UI910-. 7475 (VS70) 86. PX25 
3 have over 10,000 British and Amer 


valves in stock send for lists 


CAR RADIO COMPONENTS 

«ty Malet oe . The circuit +s that o a high-gain 2-stage, resist 
Vin ESCUTCHEON 8 r 24 > 4 p ance-coupled audio frequency amplifier, employing 
6 ale Din. rice vo “ - } miniature |.4 valves, with a Jin, speaker in the 
MOVING COIL METERS (& a i cams. Glib, aie ytput of the Power Amplifier Stage. An added 
. . "é Trans. 6 volt.250v.60ma s advantage being that as this unit ts All-Dry 
. t can be used with safety on A.C. or AC. D.C 
5 4 next mains and battery sets. The complete kit with 
RECEIVER R 4368. monte Ops we “0 portable cabinet (size 6in. =x Jin. x 61m.) and 

sive Television Complete with 8 valve nto “ ly 41b 

| each SU4G, VUI20, VR92. only 45 -, ? Sattery wergne omy 

We shall be pleased to supply a complete kit for 
R.3SIS 1.F. STRIP. A complete vit , the construction of the above, right down to 
prising 6 SP6! 1.F. Stages, tuned ¢ M the last nut and bolt, including 2 [74 and | 154 
1 EASO diode detector, and or EFI9 valves, Jin. speaker and portable case and all-dry 
output or video stage a modification battery for 44196. Concise instructions and 
only are required to adapt this unit, which w circuits supplied " preferred, circuit and 
give pictures of extremely good ality. Price nstructions only can be supplied for 1/6. If re 
RECEIVER UNIT hig. 159. re Bin. x 6hin complete with valves, and foolproof modificatior quired this unit 1! be assembled and tested 
x 4 snta VR92 ¥66, VR6S and nstructions, is 4$'-, plus 5 - carriage and packing for extra charge of 1S -. This is a highly efficienc 
24 v. se t t New nd no is- Limited quantity only nstrument, and a MUST for every radio man 


en SCS BHROOe 


rae 
Vnw 


Send stamped addressed envelope for 23 page Comprehensive Catalogue. 
OPEN MONDAY TO SATURDAY 9-5.30 p.m. (THURSDAY | p.m.) 


Wrmertess Worip June, 1952 


seererers RADIO SUPPLY CO pee 


£3. Open te callers 8 a.m. te 5.30 p.m. 
Me 6.0.0. under 61 IS WELLINGTON ST Here mastery = 


ELECTROLYTICS. Tubular, 8 mfd. 350 v 

R.S.C. MAINS TRANSFORMERS SLOCTROLYTICS.  Yubsler. 9 oid. 308 5 

Folly Guarartvet, interleaved, and impregnate’. Primaries 200-236-250 ¥.50c%. Screened 6 mid. 450 v : 24 mid. 350 v.,2 11; 
TOP SHROUDED DROP torte 


2s 
6.3% ; 
4a.169;!2v. 30 : 32-32 mid 450 v 
CHARGER TRANSFORMERS *) ; 250 mid. t2v., tid 


All with 200-230-250 v COLLARO RECORD CHANGERS. Latest 
3 speed type complete with Crystal Pick-up 
type JACSII €HI11@, plus carr., S/- 


SPECIAL OFFERS. Fil. Trans. 220/240 v 
‘ ‘fe SMOOTHING CHOKES sous, 43 0. 1S 6. aetnen, We, Guat Was 
fig ig: eo 280 ma $10 4.. weight 12 'b 5,000 to ’ ohms (standard), 39 ; 2 gang .0005 
CLAMPED UPRIGHT MOUNTING ivaun Gh et, Wate mid. Variables, $3. R1355 Receivers, slightly 
250-0.250 v 100 ma 63 ¥ 6 5 80 ma. 10 h. 350 ohms store soiled, 219 6, plus carr. 76 
ais. a 269 60 ma. 10h. 350 ohms RECEIVER Crassis,, 16 awe, Undritled 
¥ ' na eiv foal foal al . mn 
ELIMINATOR TRANSFORMERS niu ' ; _ 
FULLT SHROUDED Prisane $0 v. 80 c/s. 120 v. 40 m 128-2}im 53 ; 16-8-24in., 86 ; 20-8-24in , 8 II. 
2500-250 v b3 v2 ’ 120-0-120 44 4.40 ; ‘oa AMPLIFIER CHASSIS. |6 s.w¢ Undrilled 
Bs tide OUTPUT TRANSFORMERS Aluminium. 12-8-2}in. 7/11 5 16-8-24in.. 1O/EN § 
ie Ot ap J ; Midger Battery, Pentode 66 : | for 384 20-8-241n., 13.9 
300-0.300 v 100 r ; etc MISC. ITEMS. Philips chokes 90 ma. 8 h 
; se Smal! Pentode, 5.000 ohms to 3 ohms 100 ohms 46 ; TRE coils L. and M. with circuit 
350 & - . Standard Pentode 5.000 ohms to 3 ohms 66; 4pole 4-way Yaxleys LS, Il. Ex-Gov 
. iets. ‘ Multi ratio 40 ma. 30-1, 45:1, 60.1 hokes (Trop.),50 ma. 50 h. 1,000 ohms, 46. 
90 - | Class B Push-Pul $6 VR9!I Ex. New Equipment, 66. 
Push-pull 10-12 watts 6V6 to Jor ISohms IS Tl SELENIUM RECTIFIERS. Ex-new equip 
Push-pul! 10-12 warts to match 616, PX4 ment. 230 v. SO ma. H.W.. 49; 120 v. 40 ma 
r F.Ww.1 tl; 
Push-pull 15-18 watts to match 6L6. etc ae aS idee type 2v. 2a. 13 
to Jor |S ohms speaker ne . 
PM. SPEAKERS. Ail 2-3 ohms. Sin. 119. FULL RANGE OF STANDARD COM- 
bin. 1411; Bin. 14/11. 10in. Goodmans 279, PONENTS AVAILABLE AT KEEN 
: PRICES. ALL GOODS GUARANTEED 
M.E. SPEAKERS : Bin, 3 ohms, field 600 AND NEW, UNLESS OTHERWISE 
ohms 129. 10in. Johm (field |000 ohms). 219%. STATED. QUANTITY QUOTATIONS 
VOLUME CONTROLS, with long spindies’s GIVEN FOR STANDARD TYPES OR 
pitta A!l values less switch. 29 ; with S.P. switch 3 11. SPECIAL MAINS TRANS. S.A.E. PLEASE 
FILAMENT TRANSFORMERS WIRE WOUND POTS., 20 ohms, 750 ohms, WITH ALL ENQUIRIES. FULL STOCK 
200-250 arie 5K, 20K, SOK, 29 LIST 4d. SPECIAL LIST FOR TRADE, 4d. 


ME Rei einas 


6V6, etc., to 3-5-8 or IS ohms speaker 1611 


el ee ee 


RADIO EXCHANGE CO. UNIVERSAL ELECTRONICS 


piri RESISTANCE HEADPHONES. Ericsson's first grade, 
4,000 ohms per pair, brand new, boxed, 17 6 


London's Largest Selection of High Quality Communications and 
LOW RESISTANCE ‘PHONES, $1! 


Test Equipment 
AECEIVER P40 ompletea with valves, tuning 85-95 mes AVO Electronic Testemeter As new, €30. Wide Range Signa! 
these are ideal for Wrotham or 2 metre conversion Housed Generator Perfect condition, £25 Model 7 In new condition, 
attractive robust grey cases these contain 4 EFS4s (RF, mixer ais 10. O Avominor. Ex W.D New in case, £415-. GS6 
Xtal multipliers), EC32 (Xtal oscillator), 2 EFI% (2.9 mes IFs) Wavemeter. {5 kes. to 24 Mcs. In good condition, £1210. AD- 
EB34 (det), 635 and 6V6 (audio). in original cartons, complete VANCE Signal Generator E.2. In perfect condition, £20. COSSOR 
with cirowt, 696, Post | 8 Double Beam Oscilloscopes. In good condition, from £30. HICKOK 
TRANSMITTER 21. Sending CW. MCW or speech on 4.2—75 Signal Generator, Model 188X. 100 kc's.to 100 Mc's. Output meter. 
and 18}! mcs these are mplete with valves, circuit, contro! Perfect, £35. MEISSNER Signal Shifter with coils. In good con- 
p it — 
box, key and front pane Wire (not formers) from PA coils, and dition, €20. U.S.A. Valve Tester, | | with charts. Perfect order, 
elays, have been stripped by the M OS. but may easily be replaced 
with the aid of our circuit and data in excellent condition, 25 BC22! Frequency Meters, TS69AP, Cavity Wavemeters, 
TS184 Echo box for 400 Mcs and many other types of 
Mitch ' uall | 
POWER UNIT S44iB. ’ % tod ind — ¢ hee penta ed high grade lab. gear, 3 and 10cm.—wave guides 9 wave- 
vs Se mere wane ator Ngnts, attractive meters, RF heads, Directional couplers—U.S.A. naval types 
appearance, modest size 4 x Thin. «x Tin.) these delivering 
300 v. at 200 mA. fully smoothed, 12 v. at 3A, AC and 5 v. DC HALLICRAFTERS SX24. In perfect condition, £35. HRO Junior 
from 200250 v. SO cps. in ORIGINAL CARTONS. Only 68 


and Senior Receivers. Complete with al! coils and power supply, 
a 


from £30. NATIONAL NC200. 550 kes. to 30 Mc/s. In perfect 
VIBRATOR UNIT 21. 6 v. input = a condition, £58. HAMMERLUND HQ/20x, £80. EDDYSTONE 
pects caeieh + thiakioned Marck Gaaaaae. ta Gaia aa 640, £22 10, 740, £32, 750, £45, 680, £65 
4 Many other types too numerous to fist. Please let 
BRAND NEW ACCUMULATORS in transparent, unspillable ws know your requirements. Harmmerlund, Phillips, 
plast ases TAH lv. 66 8C348.342's, CR!00's, 27's, etc 


POWER UNIT With SZ4 rectifier, choke, condensers DECCALIAN }-speed Player Perfect, 26. BROADCAST 
ners, et onversion will preduce a fine lictie HT infinite Baffle Corner Deflector, including I2in. Axiom, €11. EVER- 
y ‘ oviding approx. 480 v. at SO mA. ONLY SHED 500 V. Meggers. As new, €10 10, 250 V., &8. 
Loeds of other gear—Test Sets, Frequency Meters, 
NEW 1355 CONVERSION daca for all 5 TY channels, 3 Receivers, Sound Equipment, Tape Recorders, etc. 
MIDGET AMPLIFIERS with two 125H7s, one 12537, these All inquiries promptly attended to. S.A.E. please. 
measure Sn x Shin. x 3 R PRICE IS We wish to purchase Receivers, Test Equipment, APR4 Units, 
H.T. BATTERIES. 60 +. 56 each ~~ TS47, TS174, TSI7S, ete. C221, S27, CA Receivers, 3 cm. equipment 
ie a getting mew CARBON MICROPHONES. with hop hours 930 am to 6pm. Thursdays to |! pm 
switch, new, boxed 
MALLORY 4 PIN VIBRATORS. 6+ or !2 ¥. non-sync. $- OUR ONLY ADDRESS ee GERrard 8410 (Day) 
post Ya 


DEPT. W MEAdway 3145 (Night) 
14 ST. MARY'S STREET, BEDFORD 27 LISLE STREET. 


LEICESTER SQUARE, LONDON WC2 


Jung, 1952 Wrre.Less Worip 93 


MAINS ELECTROLYTIC 


TRANSFORMERS CONDENSERS 
These transformers are all 2 $.. 380 workin 
famous radio manufacturers’ }4. 350 work a 
surplus and are fully inter- * . an wee 

4 ; { rhin 


leaved, impregnated and 


se saa RADIO & TELEVISION COMPONENTS 


P. & P. or 


7“ 


350 working 
350 working 


POLISHED WALNUT CABI- 
NET. Size 18 ; " 


oe 


2 ame 
Srep =e 


5 


280-0- 280 


ch aie hee ee on een 


< ~2eew 


ugh, BO nm 
2Zamp., 166 
Semi-shrouded 
280-0-280. 80 16 
4v. lame 126 
Auto-wound, .T. 280 volts at LINE AND FRAME SCAN 
360 mia. 4v. 3 amp., 2 v. 3 amp COIL (removed fr chassis) 
‘ v eparate 4 v 7 mpedance 

winding (uprigh pedance frame, 10 - 

106 k LINE AND E.H.T. TRANS.- 
4v. 4 ame . FORMER 5 Kv. (removed from 
rough, 21- =. 2 hassis Rectifier winding EYS! 

isformer, various => a » match scan coils, 176 
‘ 16 
ns voltages includ ‘ 7 
0 and 3 4 volt : i Frame Oscillator Blocking 
2 volt | amp : 7 F . Transformer, 46 


OPrIgnt mount Frame O.P Transformer 


nductance 10 henry, ratio 10 - | 
4s RADIO CABINETS. in polished walnut size 19 x |! x Bin. approx moplete 96 

= mary input with scale. These ares! ghtly soiled and require re-touching 1S - each, post paid Tube Mounting Bracket, size 

jary 220-0 220 xu 4) with 4}on. dia. cut-out 

5 amp Size n 18 gauge cadmium plated steel 

aavesnané. Weight S82 CONSTRUCTOR’S POLISHED nd tube clamps, 2+, post 
post paid * CABINET. — 10 a A . Sin 

a a rox... supplie n atte orm _ 

250 © 250 60 nA. 6v. 3 amp., 126 aruaned Fase gatas to glue together yew | Choke, 2 henry 
250-0-250 80 mA. 6 v. 4amp., 14 - Complete with plastic front, § valve 

Heater Transformer. Pri 230 chassis, cadmium plated, size 8) x 4 x as above, but com 

250 v.. 6 ‘ ame... 6-;2¥ I}im., tuning scale, knob and back ' ool Foo vse 

“— =p a each 9d Hlustration as it would look when aii cdeeiy damn e were 
supplied plus 16 post and 

ess packing Smoothing Choke, 250 mA 

4 Henry 

P.M. Focus Unit for any %in 

CONSTRUCTOR'S PARCEL comprising S-valve superhet chassis with LF or tli. tube, 35 mm neck 

and ebectrolytic cut-outs, size 13 x 6} x 2din., complete with }-wave band scale except Mazda I2in.. state tube 

(new wavelengths), size 114 x 4]in. approx..drum, drive s¢ 4 ‘ 

pulley wheels and five international Octal Paxolin valve je 11 6 post ¢ Similar to above, but with 

MAINS or BATTERY SUPERHET PORTABLE COILS npr front adjustment, 26 each extra 

medium-wave frame aerial and long-wave loading sed a ‘ lon Traps for Mullard or Eng 

Midget iron-cored screened L M osc. coils, complete circurt ' . sh Electr Tubes S- post 

Speaker field 465 Kce.. 96. paid 
ohms OP. trans 6 IRON-CORED COILS on Aladdin formers |3.5-50 mer 8-550 wv Pre-Aligned Midget 465 K« 
mpedance, 186, 950-2,000 metres. Tuned with a 0005 gang, |.F. frequenc ‘ smplete Q. 120, 9- per pair, post 64 


packing 2 Rola Sin “ 
>.P. trans.. 166 with circuit, 8 6 Midget Fs 
lor n. wide 


ésin energised Television METAL RECTIFIERS. 250 v. 60 mA.. latest midget 
’ ‘ , » P P. 6d ch 
Speaker by PLESSEY Field 250 v. 100 mA. Midget Selenium, 76 La 6 — : : very famous manufac 
resistance 68 ohms with hum OUTPUT TRANSFORMERS. Standard type 5.000 s ime ohms Pre-aligned adjustable 
Will pees up to speech coil, 49 ; Push-pull 6 v. 6 matching 10-watt 2-ohms sg P d cores, per pair 
42-1 speech coil 2-ohm with extra feed-back winding ; niatu ! tron-Cored. 
2-ohm speech coil, 33 x lin. dia, 76 
Twin-Gang Midget .00037 with ion Chassis z ; 465 Ke. UF s, size 2) & Ifin 
perspex, dust-cover and trimmers 18 gauge stee mp 4 Q.110 removed from American 
86. Post and pkg. 6d Fey wen 3 : : equipment, $ - per pair 
Mains Droppers. 03 amp. 460 A. WHER WER-COre - " lron-Cored 465 Kc. Whistle 
ohms, tapped 280 and 410, 16; 0.2 cae ie COrSvIs1ON Ve ‘ Fileer, 26 
amp., 717 ohms, tapped at 100 ohms : 
vitreous, 16; 0.3 amps., 950 ohms fie Standard = Se a Q.120 
tapped 700 and 825. 26; 0.2 amp s 406 , ron — i =x If x Idin., per 
1,000 ohms, vitreous, tapped. 26 . ; , pare 
volume con Vitreous .3 amp. 700 tapped 680, 640 f Television Masks. White 
wave-change switch 600,36. P. & P. on each 3d Line Cord : a’ Rubber, 9in. with glass, ‘06 
Post paid, 21 - Volume Controls by famous ohms per yard, 13 per y ream rubber ioe with armour 
Volume Controls, by famous manufacturer Long spindle and plate glass 1S-, (Sin. white 
ng spindie less switch 4. | and 2 meg., 4- each ar neg fy 5 FS aa ae rubber mask, soiled, 12/6, plus 
i meg 20, 25 and 50K. 36 each. Ganged ny Sees Say Paw 1-P &P 
contro! 3K and 5K, 36. Post and Twin-Gang sees vaaing A gy me 
packing 3d. each ser, S- Rig on Post national octal, 4d. each. Moulded 
Trimmers. 5-40 pf.. Sd; 10-110 and packing 6d nternationa 
10-250, 10-450 pf. 10d. Television Coils wo r EFSO ceramic 
Three-bank, 50 pf. 13. Four-bank size 24 x jin. with fo r 
50 pf. 18 core, I+ each 


PM. SPEAKERS assembled ans bottom knobs not 


Vaive Holders. Paxolin inter 


Terms of business: Cash with order. Dispatch of goods within 3 days from receipt of order. Where post and packing 
charge is not stated please add | - up to 10 -, 1 6 up to £1, and 2 - up to £2 All enquiries and Lists, S.A.E. 


23 HIGH STREET (Opposite Granada Cinema), ACTON, W.3 


Hours of Business ; Seturdeys 9—4 p.m. Wednesdays 9—! p.m. Other doys 9—-4.30 p.m Telephone : ACOrn 590! 


June, 1952 


—C. MARKS & CO. 
a.iiss SRONNNEA TIONS RECEIVER Another quantity 


~ Re ‘ . ova SPECIAL THIS MONTH 


‘ BRAND NEW IN MAKER 


PM SPEAKE 


; a 15 
“i 196 ‘ 4 i268 


c “s 5 ; SMALL MAINS TRANSFORMER COMPLETE WITH METAL RECTIFIER 


INDICATOR UNIT T . 7 ‘ 13.6. plus! 6 powtage 
ts 4 a ft . ’ 


4 valves tf 


MAINS TRANSFORMER 


N Y 96 2 ae é ' ; 2410 
ui T lL E-TALKI REC TRANS L 
INDICATOR UNIT TYPE 6C ; S SET WALE! Bae 


R 138. 2 valve RI 
OCU ATOR TYPE 67 thed " TRIMMER CONDENSERS 
. ¢ we ‘ ’ « 5 
iol EA ery . 4 : ne ‘ SILVER MICA CONDENSERS 
ia. r m6 age et MOULDED MICA CONDENSERS 
; ; POTENTIOMETERS a 
CHASSIS OF POWER UNIT 527 r slarget 26 24 


7] ns resist ‘ ELECTROLYTIC CONDENSERS 
# 
TANNOY POWER MICROPHONE INSET 


VEEDER COUNTER 
t 


DIAL LAMP HOLDERS 


P TAL VALVE SCREENED GRID TOP CAPS. 3 6 

30 MICROAMPS METER i F t 

¥ w . ; MAINS VOLTAGE SELECTING PANELS 
MAKER ARTON NLY 
VCR 97 CR TUBES. A eed ed MAINS TRANSFORMERS 
N 45 arriage paid 5 
éin. MAGNIFYING LENS FOR VCR 97 TUBE é BRAND NEW 1355 RECEIVERS 9 6 arnage 

NLY 25 ge 2 


88 COMMERCIAL ST., NEWPORT, MON Tele. 4711 
T c Manufa ‘ ficat fully 
peas DRMERS 25 Wyndham Arcade, Cardiff 


4) 4) 


i enq es to Newport branch please 


VALVES ; 6AGS. 106; 
EFSO.86;9 , 6-; a2 66 
VRIS 106; 42. 106 
TYPE 18. 2 vo TRANSMITTER RECEIVERS. 6-9 Mcs 
New 4 10 - arriage paid. Tested ready for use 
6VOLT ananeenn UNITS mplete in black steel case 
i st 200 v mA. Price 226 
TRANSFORMER nodels, etc. giving output Rat WCetTS. Converted to 28 Me's Band. Varina tuned with 
. 4 . as ‘ " y gea 4 omplete with plug and leads for im 
Je, 435 
ee Ae MAINS TRANSFORMERS. Input 200 240v. Output 350-0-350 or 
TRANSFORMERS “gers _— 4 - 2 A 4and 6.3v.4a.and 4and Sv. 2a Price 216 
z : mony = . ¢ 0 24 t tapped 3, 4,5, 6, 8, 9, 10, 12, 15, 18, 20, 24 
: _— a 7 . . 2a 216. All with one year's guarantee 
hy NEW MINIATURE — DL72 KSI2AXK, 9-; 6AGS 
106 , 4 2 ’ ; 
D.P.0.T. RELAYS perat t 0300 volts D.C 13- 
ake and break, 8 Ne supe nost types of voltage and 
NEW rapt rate gente 26 volt 3 amp., 146; 
4ame 6a 30 5/6 ; 250 v. 120 mA, H.W., 96. 
MICROAMMETERS. 2in. 0-500. 146 
IOHY. 120 mA BRASS SHROUDED CHOKES, 76 
TYPE IN}4—GERMANIUM CRYSTAL DIODES, 56 
Cash with order please, and print name and address FOLAR— — GANG VARIABLE CONDENSERS 00015 


y available New r nlease 
nc gang tervals 6400 Jin bin. Black 3- 


NEW TYPE RIOIA COMMUNICATION RECEIVERS 


ete w 1 ) 250 AC Power pt 


U.E.. CORPORATION | | "= "e=8"""""" 


All the above Post Paid from: Dept. W.W., 


clearly Arnounts given for carriage refer to inland only 


Radio Corner, 138 Gray's Inn Road, 


London, W.C.I Phone: TERMINUS 7937 The RADIO & ELECTRICAL MART 


253B PORTOBELLO ROAD, LONDON, W.1I! 


e PARK 4 4 


1952 


WirEtess Worip 95 


UNIVERSITY RADIO LTD. 


Offer Guaranteed Used Equipment at Attractive Prices 


Taylor Circuit Analyser, Model Wharfedale w.io = Speaker E T.A. Cweil Winder (hand wind) 
210A, perte att € 


and as new ! 5 ohms, as omplete and perfect, cost £2! 
Avo, Mode! 40, as new éi2 Muara - er natratl Type our price ral ee 
Taylor A.C. D.C. Test Meter GMm.3182 e 
Model 90A, as new Wharledal e W 12, as new 
Taylor Windser Wobbulator Cambridye Unipivet Galvano 
Model SSA, as new é meter, Par 
Avo Vaive Testers 4489. a t €. as new 
ans - BSR Disc Recording Ampli Various € W.D0.\U S.A.) yn 0 @ 
vageer = Signal Generator fier, ng ARIS portable esters nos 
- . ow Weston industrial Circuit 
ARS. Model D plete and Taylor Sie Capacity and Tester, 20.000 op v port 
s Inductance Adaptor , as new able case, as new a4 0 0 
Cocsee Double Sean Oscillo B.S.R. Disc Recording Unit, Weston €.772 000 op 
scope, Models 339 and 339A t a { 


Ex WD. Rotary Converters, 
24 ¥ 


20 + 0 . 
20 wat 


e new test mete port 
ass condition) Conno sseur 2-speed Motor able case. fir ass Condition aii wie 
Mullard ype and Capa ficted w aro Standard and Acoustical Labyrinth Speaker, 
city Bridge, as ne ° ds. as new ‘ a460600 
Mctary Canersr at As yk Mode! 308 Oxcitlo 
y - ‘ . "ang a pee first-class condition. €16 10 6 
as new 411 10 0 able + ch-ups , a Model 30A Oscillo 
Avo i948. Signal Generator, a Collaro aca Mixer eae Ss new 422 10 0 
new ait 0 9 Record Player, 78 Baker (8in PM Speaker, 
Universal Avo Minor te a7 io 0 ne £13 0 0 as new a 0 


We need good used equipment urgentily, and are prepared 

to pay spot cash on sight. TO SELLERS SENDING PER POST 

OR RAIL PLEASE NOTE : state whether cash perregistered 
post, Telegraph money order, or cheque preferred. 


Lecccccccesccceses 


EEE E EERE EER EEE EERE EEE EEE EERE EEE TREES EEE E EE EEEEEESEEE SEES ESSE EEE EERE EEE EE EEE ESEEEEEREEEE SESE SESS SESE OSE E ROSES EEE EEES 


Eddystone 640 Receiver ‘ Evershed'’s Wee Megger 00 Goodmans Axion 150, as new <i0 60 (08 
piece witt alves, perfect a volts eather case, as new ci0 10 (0 AR8BB, Mode! LF, first-class 
™.S.5 1948) Disc Recording Jivior 447 10 0 
MCR 5. plete with 5 Decks. less amplifier, 78 r¢ Charles K.1 Amplifier in metal 
phones, et as new as new 430 (0 ae, As ooe 413 10 0 
1noA AC. OC. Teste Vortexion (S-watt Amplifier 
f ? 2 vale fl oat At seine Latest model Quad Amplifier 
Taylor 4SA Valve Tester, wit! with M mike and grar and Quad tuning unit. As new 6 0 6 
and perfect uts, as new ra) on) Eddystone 750, with Eddystone 
Torter aA. Gore Valve Sienshonie Portable Tape Re atched speaker As new 45 0 0 
Tester and A.C. D.C. Test corder, complete with micro The Chancery Long Playing 
meter, mplete with all chart phone and tape, as new 447 10 Attachment G33, complete 
et perf B.2 Transceiver, complete « with high fidelity Microcell pick 
Halicrafters $.27 Receiver, portable case, power pack. coils p type G.33.LP “415 0 
plete and perfect with new aie 10 8.C.22! As new as 0°80 
rok let 10 Vitavox I2in. P.M., as new <6 10 HR.O. Coils stock 
Eddystone 504, complete and as Goodmans !lin. P.M., as new < 10 Newton Bros. Auto voltage 
ew 10 Labgear Electronic Fault control, carbon pile type, 2 kV 
Evershed's 500-volt Megger, Tracer , 1950 model, incorporat As new die 0 0 
eather ase, 0-1 megohr ng signal generator apacity Vitavox 6 cell, 20 watt tweeter 
as new io 0 esistance bridge, as new £17 10 (0 unit. As new ci4 0)0 


<2 2a RRRORR ER RRE EERE REESE ERE R RE RER EEE E EEE E EEE EEE EERE EEE EEE E EEE EEE EEE EERE EEE EE EERE EEE EEE EERE EERE EERE EEE R EEE EEEEEEE EERE EEE EEE EEE EEE EERE EEO 
. 


WE NEED AR 88's - BC 221’s - 348’s - 342’s ALSO 
COSSOR DB'SCOPES 339.2 OR 3339 ETC. 


PPrrrrrrrrr iti rrr ee 


Latest Mode! Rola Gi2,asnew £6 0 0 Latest Mode! Avo Universa! Vitavox first-class 
only—B8.S5.R. Ribbon Micro Bridge, unscratched, as new 422 0 0 ondition, cost £60, our price... €37 10 6 
phones, as new each €7 10 0 Eddystone Marine Receiver, a: Acoustical 30-watt Amplifier, 

D.C. Rotary Converter, |'0 new 450 0 0 2 volt DO and 20050 volts 
volt D.C.. to 230 voit AC., 1 Ph Taylor 65C Signal Generator, mike and gram inputs 
50 Cy., 650 watts, in metal case 200 250 volts AC., as new ci4 10 sr ci7 10 0 
as new Advance 8.3.C. Signa! Gene 10-watt Pressure 
rator, as new éi7 10 exh 4 0 0 
— egg ee ay Record 500-voit Wee Megger 
: D.C. co 230 Ph as new 
eo 1000 secaggen Avo (1948) Signal Generator 
as new 

Garrard R.C.65, Record = ae Testers (19469 To cash and carry customers (trade or 
Changer. as new 10 private) we shall allow special discount 

Collare Bar Type Mixer ™ ’S. 3. Portable Recorder (|950 so that we can avoid cost of time, packing 
Changer, 78 r.p.m 100-250 model), with built-in amplifier and delivery. This applies to all goods 
volc A as new 10 0 as new, in portable rexne case 460 0 0 in our stocks 


We have a large selection of British and U.S.A. Valve Testers, Test-Meters 
> 4 and Signal Generators, etc. Your enquiries are welcome S.A.E. please. 


THESE (TEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT YOUR ENGUIRIES OR ANYTHING 
THAT YOU MAY NEED WILL BE WELCOME. WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 


CASH OR CHEQUE WITH ORDERS ALL ITEMS LISTED ARE CARRIAGE EXTRA 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR BRANCH AT 39a opposite) 1S OPEN ALL DAY THURSDAY 
Phone: GERrard 4447, 8582 and 5507. Hours ° to 4. Thursdays ‘ to |. 


with our 


MODEL 1950 AUDIO FREQUENCY WAVE ANALYSER 


This instrument gives a continuous visual 
presentation of the audio frequency spectrum 
showing in amplitude and frequency the harmonic 


and noise components present in an applied signal. 


It is compact and transportable, moderate 
in price and invaluable where ease and speed of 


operation are the governing factors. 


For details write to :— 


INDUSTRIAL ELECTRONICS 


Controls f isi Instruments 
99 GRAYS INN ROAD. LONDON, WCL. aha HOtborn 9873 


<= PRATTS RADIO—— 
1070 Harrow Road, London, N.W.10 


G2AK This Month *s G2AK 7 sow © epg rie dg > 


AMPLIFIERS ( 
Bargains sy 
“sf 4 ta. N ack 
PARMEKO H.D sHaoues? CHOKES BH at 250 mA . " £107 ‘6.MODEL ACISE 


packing ' ack 
MOVING col HEADPHONES with moving coil mir AcaaE. 32 £155 = MODEL 
e@# t tch - lanced { , ' ‘3 stages, £18 18 - 
Arima R Pt 9 6 pe : MODEL Ul0E, r DC/AC mains, ¢ 
aes r yd ‘ . ~ = P'P output. Pee 
TWIN RIBBON FEEDER Heavy duty ! ys Sk aver Gaieen, -aUninie 
~ geeky uo ‘ MODEL ACIOE £1076 All ase cotuplete ‘With anate and 
Bd. pe ¥ i 4 rs yd fe e t im. a hrome handles They have 
a Pye ee at f other o-ax " . ke and gram.,a pin lager 
wahkere Max nr ’ te req 
Mike um. 3 ¥. MODEL ACSC, 5 valve ? P 
oot : eager 
£10 10 -. MODEL aca . rd radios 4 wattet nm 85 15 - 
TRANSMITTING ‘uses Type 813 New and Boxed £310 , ‘ AC mains, £5 15 i Pull rang 
ae oe a a Fear eae Suahae, MEET Callare AX: Bneara Pharma ites eametiien : we 
METERS g™ 100 ma. 126 each ; lin £615 2 
st a 16 a herm $-; 4amp. thermo. $- 
CERAMIC l-bank 4 e. 4-way Switches. 39 each Post free 
SPECIAL VALVE OFFER. Photocell Multipliers rine 931A — 


L. WILKINSON 


Pt haa pbcctge~ phlvonga art 


A\l amplifiers are complete and ready for use 


JONES PL ucs 


SHROUDED M.C emus TRANSFORMERS. M< Wholesale and Export 
ea 


CARBON MIKE TRANS., 2- each P&P 6d dl Regi prtindiataeee waa. CROYDON 


COMPLETE SET (14) TUBES ARBS Rereivers, €6, post fr Telegran VILCO CROYDON 
TAPE pet apes go te: pci nfipeesl decks by Bradmat 
; et Seca Getines Coie Whoatstone Bridge accuracy 0.01°., by Sullivan, compiete station with 
alwave available Galvanometer, Testing Key, Lamp Stand and Scale, etc. 
(| except where stated Please RELAYS P.O. TYPE 3000 
F alla 4e nder €! RELAYS SIEMENS HIGH SPEED 
Please print your name and address RELAYS TELEGRAPH 4121C 
UNISELECTOR SWITCHES 


RESISTORS, WIREWOUND. ETC 
POTENTIOMETERS. WIREWOUND 
PYE SOCKETS 10H 3911, ETC 


VALVEHOLDER B9A. ETC 
TEST EQUIPMENT 


110 Oae END, _ BIRMINGHAM 


1635 


102 HOLLOWAY HEAD, BIRMINGHAM 


AN 


CHAS. H. YOUNG, G2AK HANDSETS P.O. TYPE 


NIPHAN PLUGS AND SOCKETS 


SANTON AND ARROW SWITCHES 
KLAXON MOTORS 
SLYDLOK FUSES VARIACS. TYPE 80C OIL FILLED 


SELENIUM RECTIFIERS 


LARGE STOCKS HELD AT COMPETITIVE PRICES 


| ' 


NE, 1952 WIRELESS 


IMMEDIATE DELIVERY 


From 


OUR LARGE STOCKS 


CINCH COMPONENTS 


Stockists of all CINCH COMPONENTS 


RESISTORS 
WIRE WOUND and HIGH STABILITY, 
se tolerances {, 4, | and 2 watt. All values up to 
2 meg. also 8, 13 and 30 meg 
CARBON—4i watt to 5 watt 
pressors 15,000 ohms 


CAPACITORS 


lvered Mica, Mica, Tubular and Ceramic 


SWITCHES 


TOGGLE, YAXLEY, OAK, ETC. 


MUIRHEAD DRIVES 


Large selection of instrument and radio knobs 


INDICATOR LAMP HOLDERS 


Red, Green and Clear 


LAMINATIONS 


RADIOMETAL 31, 39 and 40. Also many other types 


VOLUME CONTROLS 


MORGANITE *‘H"’ type, ““LH"’ type, *"M"’ type 
and WIRE WOUND. Most popular values in stock. 


PLUGS AND SOCKETS 


CINCH, PYE, JONES, BELLING & LEE, BULGIN, ETC 


TRIMMERS 


Variable CERAMIC TRIMMERS. Capacities from 5 to 
100 pf. Spindle and pre-set types. Also Philips 
trimmers and trimmer tools. 


WIRES 


ENAMELLED, SILK COVERED, 
CELLULOSE and PUSH-BACK. 


VALVE HOLDERS 


Moulded and Ceramic. 
ncluding all latest types 
NUTS, BOLTS, WASHERS, P.K. SCREWS, 
RIVETS, EYELETS, SOLDER TAGS, 
GROMMETS, GLASS CARTRIDGE FUSES, 
BRASS TERMINALS, VARNISHED COTTON 
SLEEVING—various colours 4 mm.-20 mm., 
ETC. 
Many other lines, including ex-government com- 
ponents, in stock. All enquiries dealt with 
individually, but regret no lists are issued. 
TRADE COUNTER OPEN 
9.30 to 5.30 MONDAY TO FRIDAY 


WHOLESALE, MANUFACTURERS’ 
AND EXPORT ENQUIRIES ONLY 


RADIO TRADERS LTD. 


23, WARDOUR ST., 


(Coventry Sc 


VITREOU 


Standard Car Sup- 


Block Paper, S 


REGENERATED 


Paxolin Large selection 


end) 


; LONDON, W.1. 


Grams 
Radiowade 


Worip 


For Quality Bargains Always 
-Best Buy at Britain's 


OPP eceneRE penarenenneND 


97 


peanet HOOUENDARN OLE HOE EH Nee 


INCREDIBLE! 


GE.C. Resistance and Capecitence Bridge M8748. A.C. mains 
operated 200 250 volts 50 cycles. Directly calibrated. Resistance 
range, | ohm to 10 megohm (3 ranges). Capacitance renge, 19pF 
to 100mF (3 ranges). Accuracy better than 5 Flash test 200, 
300, 400 and 500 volts. O.C Power foctor contre!. Of impressive 
@ppecrance and contained in handsome case size {2) 6" 

Weight (0) ib ABSOLUTELY BRAND NEW ; in HE). Maden 
pocking, complete with valves, instructions and circuit. (List price 
£16.10.0.) OUR BARGAIN PRICE ONLY £6.17.6 plus 26 carrioge 
Send SAE. for illustrated brochure. A unique opportunity for 
= schools, technica! colleges, service engineers ond experimenters to 
= secure a first class instrument for less than the price of the ports. 


eeaenccereacenennent 


HEPEPN DEL DRORBEGD DEDEDE NTT Hee rROREET 


evenensnemernentsy 


ecepneenennneniy nn ” 


RECEIVERS cat ol RIISS 


ce again we can offer these first-rate 
the popular price of 411196 plus 
106 
as cor 
rtm arged 
le separately at 
" ABSOLUTELY BRAND NEW, 
tim valves and ested despatch Any set gladly demonstrated 
ta callers applies will mot last long at this price, so BUY NOW 
FEW ONLY, slightly used RIISSs, air for only €7.19.6 plus 
10.6 carriage 
RIISS POWER PACK ANDO oureur STAGE. Er 
to be operated direct f a Just plug in and connect 
impedance 44 10-, postage and packing 
36 extra. This unit nanufactured ourselves from new components 
and valves and is asse 4 a neat black metal case 8) x 6 4in 
Ali the necessary plied and included im the price 
SPECIAL OFFER; ew Ri! 


brand new, boxed, 6) eake 


eceivers at 
gina ansit cases 
to A mains 

leaflet which 
13 post paid 
complete with 


al details, as we 
the revised an 


version 


vw Ww 


before 
tested 


ables this rece: ver 
ow 
speake 


eads 
5. Power pack and output stage and 
rorly €17 10 -, carriage paid 
pieennesennny oatceneenst ‘ ‘ oy 
We offer a ies selection of useful EX-ADMIRALTY MAINS 
TRAN SFORMERS all Brand New and unused. Primaries all standard 
230 volts 50 cycles (1) 7-0-7 volts 12 amps, 7-0-7 volts 12 amps 
Total of 336VA. Weight 22/b. Size Thin. high « $i » 4hin. Should be 
extremely useful for soil heating, etc. Upright mounting. Price 726 
(2) 300.0- 300 volts 400 mA, Sv 3A,6. Iv SA centre tapped. Size bin. high 
<4). 4in Upright mounting Weight 12 Price 42 6d 
(3) $.0-5 volts, 5-0-5 voits, 5-0-5 voits, ali at 5 amps each winding 
This meons, in effect, that you con hove 5, 10, 15, 20, 25, 30 volts at 
5 amps or other possible combinations. Avery useful transformer ot 
only 35 - plus | 6d. post 
ODORRONAUNEREODO SOOO EEEON OED 
VCR97T CRT. We p able re 
BRAND NEW. { fr ut-off 
picture Price 


30 vourT TRANSFORMER tand primar ) rplus 
p tape 3 . 


ten 


pennnseennnnnacnnn irene 


offer these to 
Each tube 


callers only 
dem 


They are 
onstrated on a TV 
Secondary 
Sv. 18 
filament tran 


r battery chargers 


r Prand new and guaranteed 

nwVvVOLT2 AMP RECTIFIER | 

wave br 12 6 plus 6d : 

100 MICRO- aw. METER jin. pane! mou 

MANUFACT l INS 
yard but can easily 


use with the above transformer Ful 


dge type at 
iting, BRAND NEW IN 
The scale is calibrated 
These are very scarce and are an 
except 7 ) 
SO MICRO-AMP METER a: 
plug-in 9 t al engraved et ¢ 
NEW AND & 426 

SPECIAL ooo arte VTSO! (TTII) 
4-; VRI36 (EFS4 ; 26; VR6SA (SP41) 
36: 8308, 86; V 20 ; VT127 
Si-. Postage 6d 4 valves 

EFSO (VR9!) RED SYLVANIA American types at 8 6 each, Brand New 
British makes alse - each tested 

AMERICAN a ae 01 
76 per nF 90 volts, .002 
metal cased ¢ r re ended Micamold ditto .| mF 350 volts at 76 
per doz na : ndensers 00! mF CM20ON at 6)- per doz 

HIGH VOLTAGE CONDENSERS 04 mid, 12.5 kV. D.C 
Type CP59VO e8 ost 13 

SPECIAL OFFER—32 mid 
volt wkg 1/- each allers 
CO-AXIAL CABLE Brand new 75-80 ohm at I+ per yard—minimum 
10 yards. This tandard jn. dia.—NOT ex-Govt. surplus 

BARGAIN SATURDAY b iturday during 
only, some REAL SI 


bargain at 


sed in the Adm. Sig. Gen. W6796 2in 


arrver,’’ otherwise blank. BRAND 
XEL 
S-; 954, 26; 955, 
B-; VR6S (SP6I) 
‘ivan a 4 Pen46), §-; $130, 6-; VS70, 


extra on 


available at 


mF 1,000 voles, 02 mF 750 volts ar 
mF 1,000 volts at 6/- per doz Al 


doz 


wks 
eact P 
Electrolyte Condensers in 
6 for 7/6 post paid 


meta’ can, 450 


une we are offering, for callers 


ay us nutes 


t visit, we ore only three m 
or Le 


>q. tube stotion 
st of further BARGAINS 


CHARLES BRITAIN (Radio) Ltd. 


tt UPPER SA‘ NT MARTIN'S LANE 
LONDON. W.C.2 TEM 0545 
irom Leicester 
Shop Hours 9-6 nr }. 


3 minutes Station up Cranbourn 


Open 


Square Street, 


Thursday) oll cay Seturday 


VALVES!! TUBES 
RECEIVING TRANSMITTING. MAGNETRONS KLYSTRONS 
CATHODE-RAY TUBES. PHOTOCELLS. ETC 


sality British and American Make No Dollar Expenditure Involvec 


LARGE QUANTITIES & GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM STOCK 


ELECTRONIC 
ENGINEER & STOCKIST 


Office and Stores 


2 a, -EIGHTON GROVE, LONDON, N.W.S 


GULitver 1399 Overseas Shemanskee London 
Telephones 


HENdon 1617 Telegrams: | tntand Shemanskee'' Norwest London 


PROBABLY THE LARGEST ACTUAI STOCKIST IN) ENGLAND 


WHOLESALE & EXPORT ONLY 


# 
KW TELEGRAPH TRANSMITTERS. Two HF 300 . - 
: ; B ILL APN-9, TS-67, R-89B ARN-S, 


RCA TRANSMITTERS. 1 1-433 nplete with speect . ARC-3, ART-13, 


Stn i ein ha ais BUY | tack oh, Ee 


RCA TRANSMITTERS ype ET 2 fified by 31, MI-32, ARN-7, Head- 


anon | y he ts, Mikes, Cannon Amphehol 
; € eo Ve lugs. 27 -§ ° 
EX-R.A.F. 114) TRANSCEIVERS id - 274-N, ARC-5, Dyna 


INS TRANSCEIVERS s, Test sets, “TS-" or 
Navy MODEL COLLINS surplus * prefixes 
eco on and Best Price 
Aircraft Radio 
AR..7°'s, $27's, NC45. HRO and 


. q ‘ 
AUTOMATIC HIGH SPEED YELSGRAM SS opengl cee par {s. Industries, Inc, 
BOEHME 3 . 8S treet, New Haven, 
e equipment Conn., U.S.A 
NAVY MODEL TSY8 TRANSMITTING-RECEIVING 
EQUIPMENT “ a WwW celegraphy 4 


aes radio 


_ 


I A MINIATURE MAGNETIC 
; LIGHTWEIGHT EARPHONE 


ox E.4 Earphone 
marily developed for 


e ) epa : e:vers | Ls 
se with ce dictating machines 
) Strial equipments and hearing 
A. | is where a highly sensitive 
ghtweight, min t r 
Je | a en ature receive 


Available D.C. resistances 
Rece'ver ~— poe 
The Arches, Cambrides Grove, 170 Goldhawk Road 
London, W.6. Te!. RIV 3279 London, Ww. 12. 


| 
ised = 2 sMPLIVOX vp 


Bentinck Street London, 


diameter 835 


weight 


Wirecess Worip 


OUR I7th YEAR. MONEY SAVING OFFERS. 


SPECIAL OFFER OF GEC VHF ae. 
CEIvVERS 


Loca 
TW63's 
peress 
ncy ranges 
mes B 95.5-! 
Power re rements 
stee! case Ox8 
plus nm fir 
gon 


£ 
age 5 


RECEIVER 


weigt 
ass | condit 
e 6 gns., plus part packing and carriage 10 


12-VOLT CAR RADIO. These are converted by us from the U.S. Navy 
A Rad CT46106 (better known as BC455) and are fitted 
». wave broadcast band ix walwes 

trol and separate 


Receiver 


e €9 10 -, carriage p 


TELEVISION PRE-AMPLIFIER Makes an 
2 th vision and sound reception 
» for London (type A), Birminghar 
ype H), Scotiand (Type S) 
dimensions Length 
th, ti Overall 
cred with EFSO valve 
rements 6.3 v. L.T. 200 275 v 
t sockets Unique valu 


AIR MINISTRY COMMUNI- 
CATIONS RECEIVER RIISS 
Brand new in transit cases) We 
mean BRAND NEW. These sets 
are unique and have never been 
used Price, having regard to 
their condition would be 
at €20. Supplied complete 
Wireless World t2-page d 
sheet These sets cover 
following frequencies 
7.5 mes 7.5-3 mes 
609 kes., 500-200 kes. 200-75 kes.. 9 walves ar 
Magic Eye. Price 14 gns., carr. paid 


POWER PACK AND OUTPUT STAGE, complete with USO ar 
ack crackle case 12x 8 x Sin., Buile-ir ) 
Dperates on 200250 v. A.C. Connections 
enables instant operation of rece:ver without 
Made to “ Wireless World "’ specification 
receiver. Price €7 10-, plus carriage 
ne driven. 24 ¥. output at | 300-2600 cycles, type 
riginal packing. Price 20- each, carr. 5 


D 030 mA., 06v. 0240v., 296, post paid 

New, 3 gns. (00TH, 50- 8012, new, 10- 

AVO Valve Tester, as new, 10 gns., carr. pard. A 

t ersion Coils, BC453/4 5, 116, post paid. Good Morse 

Keys PE94A Dynamotors, 2 gns., carr. 4 Collaro Single Player 

rar and pick-up, €610-. Pamphonic PA Speakers, !0in. high flux 

nit. ellulose cabinet, 20x 9 x 13 impedance 3 ohms Remark 

able v >, SS- 

WESTINGHOUSE METAL RECTIFIERS. WX3, WX6, 39. /4D36 

uweé 4A85 193. 36EHTIOO 27 10. All post paid 


VIEWMASTER PARTS. Full range. Delivery from stock 

n Colour Screens. Delicately tinted, graduating 

=) eat the top, red in centreto green at the bottom, 20 - 
We guarantee prompt delivery No waiting 


H. P. RADIO SERVICES LTD 
Britain's Leading Radio Mail Order House 
55 County Road, Walton, Liverpool, 4 


Te Aintree 1445 Established (935 


2 Televis 


mE mn fh 


ROTARY CONVERTER. 


cycles pprox 
ase t voltage 

np 4 $ socke 

arriage 10 
ALUMINIUM SHEET UNDRILLED 
avaiable « 12 24 


per square 


RECTIFIERS 
69 


ridge at | amp 
H Wave ar 60ma,4 
125 v. HW Wave at 
epared to assembie any special type 
Y r enquiries invited 


PHOTO-ELECTRIC MULTIPLIERS. Type 931A, American 
30 Base for same cS 


©.M.G.22 PHOTO ELECTRIC CELL—OSRAM 
25 - ea 


Brand new 


RECEIVER RIISS-A nd new in perfect condition, in origina 
transit case act strumer y tested under its correct 
working condit before despatct Limited quantity available 
only dtl 96 arriage paid table Power Unit with buile-in 
Output Stage for only €3 10 Carriage § 

ADCOLA INSTRUMENT SOLDERING IRON. 3 /6in. Bic 
230 v. Heating e FO ds. Consumption 25 watts. 226. 


CO-AXIAL CABLE. 80 ohm standard jin. dia. 1 - per yard, or 


pe Jozen yards 


50 OHM 40 Watt WIRE WOUND VARIABLE RESISTOR 
on po elain f ers. 76 

100 OHM 25 were WIRE WOUND VARIABLE RESISTOR 
on porcelain f 59. 

813 CERAMIC 7.-pin valveholders, 9 6 eact 

HELLERMAN TOOL KIT, TYPE TK Consisting of 
sleeve expander toc 4 250 sleeves in one carto Usetu' 
tool with wide range of ape atio 76 Too! available only 


9 6. 
COLLARO a MOTORS. Clock or anti-clock 


rotation, either type 


RECORDING TAPES. Emitape, Type H60 and 65A, 1,200 fee 
at 3S ) MCi-til, 1.200 feet ac 38 -; GEC 
Type A Pet spare Spools, 4 E.M.1. Jowmtng 
compound rot 


ACOS G.P.20 High-fidelity standard crystal pick-up, €3 11S. 
234 


nterchangeable long playing head, G.P_I9LP, € 


ot agg eee TUNING UNITS TU5B and TU6B. Brand new, 


arriage 2 6 


ORY BATTERIES. %v andiiv. Ex-Govt. in perfect condition 
66 


ach one tested before despatch. Thin. x 4hin. x 34in 


VCRIJ9A. 2 Ex-Govt. Cathode Ray Tubes, 35 - 


1S2 OHM AT2 AMPS. TWIN TUBE PRECISION VARI- 
ABLE RESISTOR, knob control, 226 


eat ed INDICATOR UNIT. Brand new containing VCRI38 
J r Also 500 cycle time base 

ontaining ) contro! knob 

ondenser t t » © ' ly crated 

Tube supplied base and mask 
SPEAKERS oudspeaker, Truvon, 3 ohm S$ 'Coil, 

10in. P.M. Le Elac, 3 ohm S$ Coil, 25 
Energized, Rola ) or 1,500 ohms, with Trans., 30'- 


PROJECTORS. 8.1 H. 16 mm. So 


omplete and guaranteed pertecct order 


nd Proyecto Absolutely 
One only @t 
MAGNETIC SWITCH RELAY. Type £ 24 v. at 25 amps 
Ref. SC 849, 8 6 


ACCUMULATORS Exide Ex-Gove. 2v. at 10 amp hours 

gx tg x 5d, 4/6 

Lc aeernga VOLTAGE REGULATOR. inpur 230 v. AC. at 
23 


v. at 2! amps Brand new condition 


ma. Orders under 20 - plus 


15 LITTLE NEWPORT ST., LONDON, W.C.2 
GERrard 6794/1453 


June, 1952 


OUTSTANDING OFFERS FOR 
EXPORT ONLY 


USA Radle A Radar Equipment 
RANSM 
e AIRCRAFT TRAN 
ISMITTERS RE 
PMENT \€.46 
BC .906 Rad 


RA AR AIRCRAFT 


Spares (Radio and Radar—U S.A 
f ange of spare st A. Nava 
a aft and Rada 
ysta 610 and ANT 
British T/A x 42. W Ne 
vV fi 6a.T 
Power Units, Wavemeters, Motor weneraners, Dynamotors 
arg a nents 
Aircraft Instruments and ene 
Large sel +e x ts 
» Asse yger stallations 


ficates can be 


We buy for cash American surpius equipment 


BRITISH SAROZAL LTD. 
1 BRISTOL HOUSE, SOUTHAMPTON ROW. LONDON, W.C.1 


4 ONLY—AMERICAN SIGNAL CORPS 
SWITCHBOARDS TYPE BD-91 


Brand new in Sealed Cases 


d r when used on 110-volt circuit, 

ging is provided. Complete with 
The following circuits are available 

sition, | Operator's telephone circuit 

uping key, 8 Cord Circuits, | Ringing Circuit, 

cuits, Magneto, 4 Truck Circuits, common 

manual and dial, | Dial cord circuit, | Confer 

ce Circuit (4 Jacks), and | Night Alarm Circuit, 
complete with full instructions and spares, weight 

about 215 Ib. eact 


APPROX. 90 “ HALLICRAFTER ” HT.I1.A. 
MARINE RADIOPHONE T/r, 


these units have been gashed under M.O.S. 
instructions, are less valves but with speakers. 


Both the above items are open for inspection in London 


G. W. SMITH & CO. 
(RADIO) LTD. 
3, LISLE STREET, LONDON, W.C.2 


DEALERS c SERVICE ENGINEERS 


HOME AND OVERSEAS TRADE 


access ae tar Tapes SNe 
Re 


Gramophone ea and ena Changers — Coils 
Potentiometers — Resistors — Loudspeakers — Condensers 
Mains Vransformers —- Ghekes, etc 

ra z ‘ : 7 * ew as 
with our monthly bulletin 
gain es 


(|S Trade only supplied. 
a Y VE. S$. WHOLESALE SERVICES LTD.., 
it sunneneee Se ans ACTON, W.3 


POLYTHENE 


H. F. EQUIPMENT 


AMBYTHENE BRAND) 
COtl FORMERS 
CHOKES 
STAND-OFFS 
FEED-THROUGHS 


AMPLEX APPLIANCES (KENT) LTD. 


19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 


RAV: e 35 


ANTEX LTD., 3, TOWER HILL, LONDON, €.C.3 


———AVOID BOTTLENECKS ! 


We hold large and comprehensive stocks of components and 


units. Contact us ; we may solve your production problem. 


CONDENSERS ver Mica. Tubular. Man 
CRYSTALS. American FT241 & FT243 Exc 
HEADPHONES & DOLRS, (BAS Exc 
METERS. Thermo . Moving Coil . Moving Iron 
RESISTORS. High Stability . Carbon . Wire wound 
VOLUME CONTROLS. Morganite Types H, M, LH, BI. ¢ 


> watts 


ridge 


~ol- 


PLUGS & SOCKETS. Pye Patterns, Belling. etc 


Wholesale and Export Only 


ANDERS RADIO LTD 


, HAMPSTEAD ROAD, LONDON, N.W.! 
1639 EST. 1928 


NEW LISTS . 


(ISSUED TO THE TRADE ONLY) 


Can} $2 All about A.W.F. L/S Cone Assemblies” for 


>) speakers in your own workshop, and an up-to-date 
st 


details of all components, etc... for the View 
> ng the new nett and retail prices 
ehensive Valve and Component List 
(or 6d. the three). Post Paid in the U.K 
AIR MAIL 2- POST PAID 


A.W.F. RADIO PRODUCTS 


TATLER CHAMBERS THORNTON ROAD 


BRADFORD YORKS 


T > 7 ables ar mms Testube "’ Brodfard 


JUNE, 1952 Wiretess Wori_p 
Wireless World Classified Advertisements 


W HARFEDALE W 1. ft 
ZOO. - a pla I . «x wit ‘t ater a4 Pp 
ie IL a iy, RE 
esue, Wedaesday, May on. Neo RF. t sf oO 5 te 2 peake 
acoepied tor errors Bu Elms Rd R 
NEw OYNAM 
WARNING BPS Bete chasers 
Readers are wernee thet Government surplus t > 


nay be offered for salz 
ms carry ne maenufocturers 


ese camponents will have 
specie! Purposes moking then 
or moy have de e " n 

conditions under 7 » 1 r ’ re als position 

stored We cannot ip ee t transf rs as actua 
omplaints regarding at uts ire giad t for any 


wnponents purchased 


NEW RECEIVERS AND AMPLIFIERS 
N Al I TRON ic ODUCTS 


Works Maver ! 
039 


“a iternator P on 


mecrete 
1208 { » 


RECEIVERS. AMPLIFIERS SURPLUS 
AND SECONBHAND 


Partridge— 
WILLIAMSON 


OUTPUT TRANSFORMER 


To convert formula to actual 
performance implies the use of 

the very highest standards in 

the materials and workmanship 

employed. Since the inception 

in 1947, of the now world 

famous Williamson Amplifier, 
Partridge ‘to -specification ” M 4c 
components have been the ng Antenna dire 
insistent choice of the experts NC NEERING FACILI 
This transformer is availabl . 

in a varied range of impedances 

Secondary windings are brought 

out to eight separate sections 


of equal impedance Stock TEST EQUIPMENTSURPLUS AND 
SECONDHAND 


Ar 


Ww 
TRANSMITTING equipments 


types comprise 0.95 ohm 
ohm, 3.6 ohm and 
sections. I re: ra EL AB 
Ha 


a 


Potted type (as illustrated) £6.12.0 
De Luxe type ~ £6. 4.9 


Full technical data on request 


st yoditior “reasona . Gree 
8492 rEYAYLOR 
com one PARTRIDGE 1: : 
dge push-p yu t trans- alvetest meats, € 
Ndi Lion 25 TRANSFOR ERS £2? Poly n ul estmeter & 
first-cla adi tion 2 1 go t t 2 
Almaine Co a. Ke eighley Ra Sol Gossees Send cneeins one oorarse r Box 5862 (Scot.) 


Wire W 


NEW GRAMOPHONE AND SOUND 


saree OPPORTU 


OPA Get this FREE Book! 


ENGINEERING 
OPPORTUNITIES’ 


EXTENSION SPEAKERS 


Ae “ 

i498 166 
SALVAGE RADIO-ORAM CHASSIS 
* rite 


»PORTUNTTIES 


0 


PERSONAL RECEIVERS 
rkr & “ 
TELEVISION and 
RADIO, A.M. Brit 
Fe City & 
Guilds, Special Tele- 


» 


TYPE 26 1196 SET RECEIVERS 
4 wal be , 
an vision, Servicing, Sound 


ae Film Projection, Short 


© PANGINE ERIN 


Wave, High Frequency and 


* . " Ceneral Wireless Courses 
vaLvas LLARO 5 We definitely Guarantee 


“NO PASS—NO FEE” 


TRANSFORMERS 


ve rattle ia st FREE 
COLOURED FILTERS ror or tg 6 SCREENS - 5 . ‘ 
ee eee a 27 heads as a BRITISH INSTITUTE OF 
WO. C00, a Beck Guarante: atic p.-u.. & ; ENGINEERING TECHNOLOGY 


621 ROMFORD ROAD, LONDON E.12 A #> SHAKESPEARE HOUSE 
GRA. 6677 7 STRATFORD PLACE, LONDON, W1 


NY SE ee os WILLD ELECTRONICS 
The House ae i ie Been ONICS 


for Quick Delivery!) ‘*:":' ESw.aoi | Eat aire 


The following Goods Ex-Stock 
Cash with Order or C.0O.D 


hanger 


ee Spe 


Tax, &9 ‘9 it 


aus 


LAMP HOUSES w 
€ a oY Z 
potiight. £6 
RESISTANCE MATS 
ats rA Pr 


26, post fre 
POWER SUPPLY UNIT No. 7! 


y 45-ca ge paid 
CATHODE RAY TUss. 


35 - 
TWIN PA LOUDSPEAKERS. 


A. ERNEST BUCHAN |} So Socecneounn 8 cecentrant 


(M.©. Dept), 28 Belmont Street A 
Aberdeen Phone 23579 a SaaS . 204 LOWER ADDISCOMBE ROAD 
ee ~a. ‘Lib CROYDON 


NE, 1952 Wrmetess Worip 103 


«SURPLUS. AND SECONDHAND 
“ row th 
» ed. 4 se DEMOBBED Fobn Bull te 10 year at Hariesden 


during these years, as our statistics record 
we have helped with rare valves in over 
265,000 individual and difficult cases. 
This of course is in addition to our 
normal service in current valve types. 

® if yours is a (Rare) Valve problem 


BULLS are the people most likely 
to solve it. 


}E XPORTI 


rts of the Commonwealth and beyond — safely 


packed and fully imsured (no COD) and free of tax 


LONDON MIDLAND venga MOSS KIRK o’SHOTTS —- WENVOE 


: VIEWMASTER 


£6 13 


Complete Plans, 
Circuits, Diagrams and 
ner Constructional Data. 
COLLARO MOTORS AND AMPLIFIED RECORD , PORTOGRAM LONG LIFE NEEDLES > 
PLAYERS “ re Needies in Visual Pack 
| 
£6 10 > 
£6 16 11 Beat I 
£6 16 11 
ELECTROLYTIC CONDENSERS (Brand New 1952 


Stock 
Wire Ends 
1 


#714 0 
£1116 9 
e12 8 9@ 
£1419 8 


tom po norore 


SPECIAL OFFER 
' 
‘ H * 
£15107 MONTROSE METERS Just Out 
" 4 2 


NEW COMPONENTS TAPE DECK MOTORS 


e 
we 
o 


es <a TAPE 
. ‘ 30 
KM 1.H6OA A is MICROPHONES 
g KES RY F 
GERMANIUM DIODES 
PICK-UPS 


" 


ee 
mwFEPROuKm®seOoovo 


mem me Prmrmr 
Ser SBAOVRS@AoO~1iD 
ccooa2@cecsoocooo 


wit ‘ ust Released 


REDUCTION 50 


JUNEERO PATENT MULTI. 
PURPOSE TOOL REDUCED 
he acts S 


Portable Electric 
' 194 
Approve: 


Orit! 
Bench Stand 67% 
Horizontal Stand 176) Oj¢ 
Drill Accesory Kit 19/6) Price 
‘K ndly mor cnvelope WW 6) 


RADIO : GS waives} 


246 HIGH ST HARIESOER 


NOW 10- TAX FREE 


Wrretess Worip 


somponiitonane AND SOLONS FOR 
BARKER yeas : 


SOUND . ff ee SSO ESSEMTIAL 
UNITS : Leen i ae ee A Jum scrons 


: ) ” CLEARAN Totte for the jobs that 
TELL { arty g . matter— this 


modern precision 


TH E . prees Sass pee, at Sage y cool makes soldering 


speedier, simpler and 


TRUTH he ' ov, tin. 5. 4 + f more reliable. 5 models 


65 watt with oval tapered 


and round penc:! bit 125 

watt with oval tapered and 

round penc bit 240 watt 

val tapered bit; each with 

fee j-core Henley flexible 
Voltage ranges from 100 to 250 


. w.T. HENLEY’'S 
TELEGRAPH 
[ WORKS CO. LTD 
' j 51-53 Hatton Garden. 
/ i ! 


London, E.C 


Write for details to 


BAR KER wATURAL | 2:25.12 cciatceuteitne time. eso 
SOUND REPRODUCERS | iis eee ive oo FOR INDUSTRIAL USE 


3 Newman Yard, London, W.1. 


L-O-N-G RANGE had t 5 sdegpem “AUTOMAT” HOME CHARGERS, 
fe, A: all, Weg gO ane, ries JOR, CHARGER KITS, 
BIG PICTURE | ==> ena = SELENIUM RECTIFIERS 


New Goods with Full Guarantee 


AUTOMAT HEAVY - 
DUTY HOME CHARGER 


59 6. pow 
72 =. post 
ELIMINATOR KIT. Trane 
mer, selenium h.t. and Lt 
re, 12 5 
for 120 v. 20 
arge, 35.-. 


‘ 43 - a} 
FOOLPROOF CHARGER KITS, genuir 
a relia i D 


A 16/6 post 
UNIQUE = AbIO CLAARANCE 
PROJECTION T.V. ndon. W.1. 


Rd ls Te 
M AGSLIPS at 1/1 
, huge stock ‘ 
K LOGAN Westalle 
A chases for the individualist or for dealer i ADC xc 
who wont big pictures of first-class quality Bedtf » & 
for hotels, clubs, hospitals, institutes, schools, ~ UTHERN R . ' ° 
etc. Also mode for smalier pictures 18 x 1f _ etal “ * oe gee . 2415 

¥ LAYS We hav arge f 300 ¢ SELENIUM RECTIFIERS 
23 veive SH circuit Sensitivity better than R nd ¢ t ’ : 156; ¢ 
50 microvolts. Full bandwidth Wall screen ‘ 
projection # «x 3 5 channel! facility. A.C Ant 
supp'y. insuleted chassis. Complete with QELSYN mot pe y y ‘ aa 
elves, tube, optica! unit, specker : unused rtp eact , 


Kaye Ele ‘ ‘ : van 166 
Rd Middlese ‘ amp. 326 
os - np.. 276; 24 


146. A s pow 
22 6 


GENSATIONAL price “sashing’ Cous, po sitmane (tuna Ba 
TELEMECHANICS Lip, | imscrstssecise a8 Sines "t p"pine: extn’ |] 18feen st taeste'S ro 
} NEWMAN YARD, NEWMAN ST £000 Ben, “=. = 3. CHAMPION PRODUCTS 


LONDON, WI Tel: LANGHAM 7965 EP et , 43 Uplands Way, London, N.21. Phone LAB 4457 


He 
ie 


ad 


JOHN FARMER 


The following are a few items taken from our 
a cata oo. A copy s sent free with all! 
se ce 6d. on request 
ia. CELL TESTERS, Admiralty pact. 1640 
meter, var. rheostat 
to 12 by | lOths 
A high grade job 
wood cases. 45+, post 
Gamaged wood cases, 
AUTO TRANS- 
100 watts 
. other 
Geren v 
uperior job 
‘iM AMMETERS, 
scale, flush panel 
rar boxed 10. each 
aia METERS, c., 30-0-30 mA 
t new, boxe 126 each 
VARIABLE RHEOSTATS | 223) 
4 ohms, 25 amps... wire wound 
rew traverse, base mounting, 7 6 each 
42!) 60 ohms approx., | amp.. wire 
nNinated siider operated by thumb 
° hreaded rod. New, boxed. 1@- 
h, pos i 3} TANNOY MOVING 
Coin UNITS, 5 ohms, D.C. resistance 
efficient moving coil micro- 
perfect condition 
transformers to 
"CONDENSERS 
525 v. surge 
ardboard covered 
) Midget Electro- 
D.C. wkg., 49, 
Bias condensers, 50 mfd 
post 3d (446b) 25 mfd 
,postid. 444, RESISTORS, 
> per cent. Cement coated 
wire ends, current manufacture 
3d 106 per doz., post 6d 
445. RESISTORS, wire wound : (a) 25 ohms 
9d. each, post 3d.; 8- 
b) 25 ohms, 5 watts 
9d. each, post 3d.. B- per doz 
372. MORGANITE POTS., ail 
new equipment, al! fitted jin 
5,000 ohms, (b) 10,000 ohms 
s, (d) $0,000 ohms, (e) 0.1 meg 
g..all2é@each, post3d. 410. VOL. 
CONTROLS, Morganite Fitted 250 v 
ch, sin. shafts, 24m. long, brand 
type a) & meg., (b) § meg 
c) neg.. (d) 2 all S$ 6 each, post 4d 
328. CHASSIS for 
tain ’ con- 
>iIs, chokes and over 80 various 
resistors. Unused and clean, 
ea nat l0-, post 18. 390. INSU- 
LATION “TAPE, sin. wide, 4 Ib. rolls in 
ealed s, 26, post 6d 441. CROCO.- 
DILE cLiPs. ckel placed, 2- per doz 
- per gross, post 6d 13. 
TRANSFORMERS. Pr 200-220-240 v 
sec. 350-0-350 v. at 80 mA., 6.3 v. tapped at 
4. at 5 amps 5 v. tapped at 4 v. at 2 amps 
ed, 20-, post | 3 161. 
TRANSFORMERS, U.S.A. patt., 50 60 c/s 
P 80 v., Sec. 6.3 v. 8 amps., 15,-, 
Pri. 0-80-11S v., Sec. 6 v. at 
post iid Note.—Two of 
rmers can be used on 230 v 
es in series), secondaries can 
be res or parallelas required 
165. co- AXIAL ‘CABLE, radio freq., solid 
stside dia. 3 Bin., 10-foot lengths, 
424. CO-AXIAL 
p.v.c., 7 32in. dia 
atest | manufacture for T.V 
100-yd. coils €5, post 
“RADIO FREQUENCY AMMETERS, 
mp. thermo-couple H.F. pane! mounting 
face, fit hole 2gin. diameter Brand 
boxed, 106, post 6¢ RELAYS TYPE 
. 2-pole make, 2,000 ohmis, platinum 
t ew, boxed, 12/6, post 6d 


JOHN FARMER 
(DEPT. A.1.), 
194 HARBORNE PARK RD., 
HARBORNE, B’HAM, 17 


HARborne | 309 
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Way. Le 


QV! REME R ADIO 
. Park, London, Ff 
, Wainut 


The new ARMSTRONG 
TELEVISION CHASSIS, 
model TV.1IS, incor- 
porating a 12” C.R.T., is now 
available for distribution 


PRICE: 53 GUINEAS 
TAX PAID 


MODEL EXP 1253 14-VALVE ALL. 
WAVE RADIOGRAM CHASSIS 


Weve Bends covering from 009 en 980m cad 
BOX 2,000 RF. Pre-Amplifier Two if 
with Variable Selectivity Bass and Treble 
15-Watt Push-Pull Output. For A ( 

Mains 636-15.0, plus PT 


MODEL RF 104 I10-VALVE ALL- 
WAVE RADIO CHASSIS 

RF. Pre-Amp Two IF 

riable Selectivity 10-Wart Push 

For AC. Mains. €24.0.0, plus PT 


MODEL EXP 73 8STAGE ALL- 
WAVE RADIO CHASSIS 

3 Wave Bands Variable Selectivity Fiy.Whee 

Tuning. 8- Watt Push-P Output with Negative 

Feed Back. For AC Mains. €17.15.0, pilus PT 


ARMSTRONG Yusicn CO. LTD. 
WARLTERS ROAD, HOLLOWAY LONDON N? 


elephone NORth 3213 


REQSOUND a 


RACK MOUNTING CABINET 
FOR 19 PANEL 


CABINET 
x \4 we 


FINISHES 


CARRIAGE 


REOSOUND ENGINEERING & ELECTRICAL 
COMPANY REOSOUND WORKS' 
COLESHILL ROAD, SUTTON COLDFIELD 


SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE TALKIE TRANSMITTER. 
RECEIVER y A 


a4 126 
1@ TRANSRECEIVERS 6-9 
a7 10 


Rio 4 VALVES SHOR Wave RE. 

CEIVERS ed : ator pack 
é . netal case 

avis 

GEC MINISCOPE méeé'B. MINIA- 

TURE CATHODE RAY OSCILLOSCOPES 


: 415 10 
LUFBRA HOLE CUTTERS. A 


$s? x TER 14 
THROAT mic ROPHONES 


PLASTIC. TRANSPARENT Mar CASES, 

“ aps harts 
56 

STAR IDENTIFIERS. 


WESTECTORS. fs e WXé 

tt 

MARCONI! AERIAL FILTER UNITS 
ri6 _. ecif 

f et x 4 

CONTACTOR TIME SWITCHES 
verne i . The 

‘ tt 

VISUAL INDICATOR UNIT 

Ne : 

io] Me i 


RESISTANCES 
€ © iw ! 
CONDENSERS 
is 
SOUTHERN RADIO SUPPLY LTD., 


i), LITTLE NEWPORT STREET, LONDON, 
wc 445?) 


pes! 
“ 


Queen 
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GHTING 


CABINETS 


1952 


NEW $.T.c SELENIUM RECTIFIERS 


JUNE’S PRICE LIST 


HALF WAVE HEAVY DUTY iin 
SQUARE COOLING FINS 5 
%-; 10 336; i6 

48 - 


64 - 75 - 2 
BRIDGE CONNECTED FULL WAVE 
26 - LS 29 


BRIDGE CONNECTED HEAVY oury 
Tiin. SQUARE y ripgyoeeny FINS 7 
6a 496; 10a, 56 6 

BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, a's 

7iin. SQUARE COOLING meee Ry 


; 10a. 12 15-; 


SOME G.E.Cc. & WESTINGHOUSE” 
RECTS. NOW STOCKED 
VERY SLOW DELIVERY OF MANY 
RECTS. WILL DO OUR BEST! HOS- 
PITALS, RESEARCH LABS. & GOVERN- 
MENT CONTRACTS GIVEN PRIORITY. 


Wholesale & Ret 
T. W. PEARCE «x 2» 
66 GREAT PERCY STREET, LONDON, W.C.1 


' 4 » 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


STEEP-CUTTING 
INFINITELY VARIABLE FILTER 


Cats st any selected treqnency betwee 4000 
and 8,000 c.p 

Average steepness of cut 30 db. per octave 
Connects between secondary of output trans 
former and speaker 15 ohms, rated impedance 
Specially vainable for use with new microcroove 
records 

Greatly reduces needie-biss on ordinary records 
with minimam high note loss. and suppresses 
high pitched interferences on radio 

No distortion. and no appreciable joss of volume 
Leaflet available from the manafacturers 


£4 - 10 - 0 

es _— 
E.M.G. HANOMADE GRAMOPHON $ LTD 
Oxford St.. Wil 


Telephone - Museum 997/~2-3 


Newman St 


mere 
A WINDOW WORTH 
LOOKING INTO 


Television Coil Formers. With iron dust 
res Polystrene, tir x jn. with single 
h fix BA. 6d. each, 56 per dozen 
Ex- y o . C. Mains Transformers, 230 
vole y Output 4 vole C.T. ac 3 amps 
3 times. very useful job, 22/6 each 
Talocislon EFSO (VR9I) Boxed, brand new, 
7 éeact 
Television Diode Holders 3d. 
each 


each ; 
Ditto, Polystrene, 


Television. Wire-Wound Pots |0k, 20k, 
25k, 50k. A 2 - each 
Television Dural Aerial Masts. Telescopic 
5 ft. Gin. long, ideal for making 
T vision Aerial, 46 each 
Micro-Amp Meters, Brand New and Boxed 
00 ale 39 6 each 
Special Offer. Condensers 16 = 16x 16 Mid 
450 working, brand new, 36 each 
Micro Switches. Several types available 
Large stocks, please! et us have your enquiries 
1000 P.F. Midget Moulded Mica Conden- 
sers, wire ends, 6d. each 
Bendix Command. {2 |4-volt input plug- 
nm type Rotary Transformers, output 250 volts 
60 M a. Ve mited number only, 29 6 each 
Moving Coit Headphone Microphone 
Sets. Ex-W.D., 7/6 per set Limited number 
nly available 
Rotary Convertors. 24 volt O.C. input, 
230 volts A.C. 50 cycle output at 100 watts. 
92 6 eact 
Welding Transformers. input 230 volts 
output 14 volts 80 amps, 826 each. 
Midge Wire-Wound Volume Controls. 
entre tapped iim. diameter, jin. 
arge number available 2- each 
Ex-W.D. 5 Henry 200 M/a., resist- 
hms, 5/6 each 
Ex 1132 


mited 


receivers 
number 


very 
cision (ob only 
Transformers. volts 
4 voits 20 amps 
Transformers input, Output 
4 7 ar 72 6 each 
Brand new, sealed boxes, complete 
9 6, carriage 7/6 
Chargers. 200250 volts A.C 
t 22 volts 10 amps., €12/10,- each 
Meters, 0-50, 2in. round 
nited number, only 426 each 
—— Offer. 32 mid. 450 valt Condensers, 
neta ased, special price 1 - each, 
‘ vy or bv post 6 for 7 6, post paid 
Steneico Wire and Cable Jointers, 200/250 
volt -. ideal for Wiremen and Servicemen, 
flered at a fraction of their cost Limited 
22/6 each 


input, output 


Microamp 


ber only 
Don't forget your postage. 
Open 


all day Saturday 


G. W. SMITH & co. 
3 LISLE STREET, LONDON, W.C.2 


Telephone : GERrard 8204/9155 
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WANTED. EXCHANGE. ETC 


E DIXON 
Battersea 5.W.8 
ANT 


1 ¢ ANSMIT r TERS, 


ent y "requir ed 


P IPE SHAY ES Rabid 


Bradley F 
YOPPER 
urgently wanted 

“ad mn exchange 
Gerrard St 


a 
Opes gE asse. 


807 


» Oe 


wire and 


Londo 


W tng, sta andard signal ge 


bridges 


recorder. > 


STRUMENTS, 175 


’ Te 
TANTED. HRO 
BC354 S27 


an Grove 


rk Ns Ne SF IRME R 
t f 


nent radi & 
ities. of vaive 


also components 
LOWE BROS. 199 M 
Ste. 2579 


type 805 
urgently 


aling O779 
coils 

et Detat 
Green Rd 


aminati 
too ft 


End Rd 


a07. 815 
required 


Pype-Haye 


Pixmore Way 


highest 
ve 


RADIO 


M! L “Lk 3 s 
: t Rd.. near 


38a Newport 
Lelcester Sq 


Ce 


all 


A 

RC -61¢ 

ransmitt 

receiver, and 
Write Box 

irion Rad... Brig 

£1 in the hand 

vaives you have 


ansmit 


verhampton 
) Haliic rafte 
er 3X 
spare par 


hton 


for 


offer you the best 


Reger 

RCA 

J or 
Hallicra 
tating 

Radic The 


|. ANTED 

any other good 
tubes 

give cx 


fters 


AN/APR-4 


f 
it Quay 
speech 
K. and 
peec h 
quantity 
Arche 


receive 

quality US 
sets 

ndition and 
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FOR 


PROMPT & EFFICIENT SERVICE 
CASH or EASY TERMS 


We have a stock of the following 

Quality equipment available for cash 

or on our Revised Easy Terms. 
Immediate Delivery. 


-— LOUDSPEAKERS — 


GOODMANS AUDIOM 60. 
Cash £8 126 or £3 - - with order 
and 6 monthly instalments of 20 - 
GOODMANS AXIOM 150. 
Cash £1056 or £3 15- with 
order and 7 monthly instalments 
of 20 - 
10in. W.B. CONCENTRIC- 
DUPLEX. Cash £715- or 
£2 12 - with order and 6 monthly 
instalments of 20 - 


CONNOISSEUR 


(See Makers’ Advertisement page 12) 
SUPER LW PICK-UPS. Com- 
plete with one Green Spot and 
one Red Spot interchangeable 
Heads for Standard and Micro- 
groove recordings. Cash £1008 
or £3 15- with order and 7 
monthly instalments of 20/- 

DUAL SPEED GRAMO.- 
PHONE MOTORS. 334 and 
78 r.p.m. Full 2in. turntable. 
Synchronous type motor, dyna- 
mically balanced—virtually vibra- 
tionless. Cash price £22 188 or 
£8 -- with order and |i monthly 
instalments of 30- Delivery 

from stock. 


For roneer Efficiency 


REMINGTON | 


CONTOUR 6 
ELECTRIC SHAVER 
will amaze you // 


It gives the 
finest possible 
shave, in the 
easiest, most 
comfortable 
way imagin- 
able. 


Available on 
FOURTEEN DAYS’ FREE TRIAL 


on receipt of 28/- deposit (returnable if not 
entirely satisfactory) and 8 monthly instal- 


ments of 20/-, A.C./D.C., 200/250v 
’ Cash Price £8.19.5 


Other Write tor 


Vinca 


available Free 


Brochure 


The L.R. SUPPLY CO. LTD 


(LONDON RADIO SUPPLY CO 


BALCOMBE SUSSEX 


T Balcombe 254 


oltages 


elephone 
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WANTES EXCHANGE 
Wire "hotiiae’ 22S" a 2 This Month's Offers 


PANORAMIC RADIO ADAPTORS. 8.C _/03! 
suitable for receivers with LF. 450465 cs. Max 
sweep 100-100 cs. 115230 volts AC. 5070cs 
8 032 Navy Model Max. Sweep 500+ 500 cs 
f eceivers with LF. SS mes. New condition 
All with walves and Cathode Ray Tube. . Send 
for special leaflet 
PHOTOGRAPHIC GLAZING MACHINE 
230 voit A motor, speed control 
switches, glazing drum replated and as 
n first class condition, immediate delivery 
FREQUENCY TUNING FORK for operating 
F. Phonic Motor, fork tines of mild steel 
nstancy pth Acosta » 2,000 with ordinary 
m temperature changes 
LOW FREQUENCY PHONIC MOTOR, 
designed for use with above Fork, laminated 
4-pole stator, 6-pole rotor running on bal! bearings 
stator poles wound and designed for supply from 
ntermittent D.C Mercury filled flywheel on 
tor spindle for smooth running Write for 
f particulars 
BATTERY CHARGERS We can supply 
REPAIRG AND SERVICE hargers for all purposes send us your enquiries 
A BMATURE r ¢ . Here are a few surplus bargains 
d Westinghouse 400 440 volts 50 cs. 3-ph. input 
50 amps. D output 
nghouse 200250 v.. 50 cs., I-ph. input 


nput 


s 1S amps. Tungar 
type ¢ hargers 6 amps. D.C. output 
type 365 440 volts 3-ph. SO cs 
ts 18.5 amps. output Write for 

st of chargers 
CONTACTOR TIME SWITCHES, |0 hr 
ovement, 2 impulses per second. Thermostatic 

tro n soundproof cases, 116, post | 


SAVAGE ify DEVIZES) | ee cee un ELECTRADIX RADIOS 


SAVAGE TRANSFORMERS LTD IL RICAL. me ents of ¢ 214 Queenstown Road, London, 8.W.8 
Nursteed Road, Devizes, Wilts a. ae m As aT ’ r MA : 59 7 
. e atte c < P Telephone aulay 215 


LOCKWO OD: FR scam. ¢ save pronase et FOR SALE 
fae Cabinets * sR wnat kl Soren FM. Vek beans 


j os 


ooD & COMPANY Box 8511, c o “ Wireless World” 


SAMSONS——— mur winets 100 kes. 
SURPLUS STORES |} yeh... pages QUARTZ 
eee ion tp eB oe Male Bea BS.- Bsteoed | CRYSTAL 

, UNIT 


. “ - peurion , Type 
7 ay jiton Rae Clapton tondon, #5 Amn 1383 | Q5/100 


HEAVY DUTY LT. TRANSFORMER ee ay for Secondary Frequency Standards 


j 
010 


£ i( 
MASTER VOLTMETERS 


‘ — tput . . % Accuracy better chan 0.01%. gy Temperature 
: 1 3 pefficient 2 parts in a million por degree Centi- 
grade temperature change. x Gold electrodes 
ABER . * A : applied by cathodic sputtering direct to the faces 
VARIOMETER F y -< F ‘ > ' et . of the crystal, giving permanence of calibration 
. 1 *&Simplesingic valve circuit givesstrong harmonics 
at 100 kes. intervals up to 20 Mcs. ye Octal based 
mount of compact dimensions. PRICE 45/- Post Free 
Full details of the Q5/100 including circuit 
, ind 2 are contained in our leaflet Qi. Send stamp 
—— 169 17) Edgware Road bronze. erinokd. Per : e kr to-day for your copy. 
Tendon, W.2, Tel. PAD. 785 oa Saiiad tinea a8 
125 Tettenham Court Road, W.! ws x Penne. . ~ vee ee on THE QUARTZ CRYSTAL Co. Led. 
Tei. EUS. 4962 ; yelet 63-71 Kingston Road. 
NEW MALDEN, SURREY 
Telephone : MALden 0334 


VCR. 0? BASES 


' " a6 


de ec P 
jen London. E 4 
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SITUATIONS VACANT 
The Foremost Name in 
Microphones 


u 


DEPT Ww 18 TOTTENHAM COURT ROAD 
LONDOS, W MUSeum 4539 2453 ° 
ce 


Ma ‘ 

NEW LANE TAPE DECK \“4Srea 

£16 10 ‘ OF i +3 
a ICATIONS , ’ 


eM BE. Sit des | EMER Ate Kae PE RY CELLENT 


COLLARO TAPE DECK MOTORS 


SCOTCH BOY EMI GEC TAPE 35 vigationa . . RECORDING 


LUSTRAPHONE M C MICROPHONE ote PLI ‘ 
£ et ae i a ey gy : LUSTRAPHONE Rave, costgned tue 
e126 Institut trica ; models for use with Tape R of all 
GRAMPIAN DP? MC MICROPHONE . i ent makes. Handsomely teshioned, both Table 
£6 10 . Dt N ; Stand Model C51 and Hard Model CHS! 
ACOs MIC 2 a) £66 » eit Des Sg autg can be obtained in low or high impedance. 
Z. wer at f . Prices have Deen fixed at a very reasonable 
om : ‘ . tevel and thus a fine instrument is avaiable 
ayy pe 96 rp bee tADIO t ns f ast to all users. Leaflets sent on request. 
S-VALVE %-WAVE BAND SUPERHET CHASSIS 
e ker Ai so” 
£9 19:6 “ 
. £12 10 
3-VALVE PLUS METAL RECTIFIER 
£6 15 ar ee 
" £8 15 mm 3 
ane W. QUALITY AMPLIFIER - . ’ . : 4 euctin -m. 4 & PDEL 
) " ‘ apes 
qo 
29176 
SPEAKERS 
Al 176 
A #8 1 2105 
295 Bi 596 


Wharte speaker 


poo v “ 


DENCO ALIGNMENT OSCILLATOR DAO 


Fp _ e te 
. an “ 
49 6 
METAL RECTIFIERS. KM i 5 - ck teases teat F tees Goan 1 1 C51 Low Impedance 
KM 5 46 ot en : a . . * . a se 


1.76 51 High Impedance 


DENCO TYPE “C’ TRF COILS 
va ‘ 


e Stan 
B Heavy 
VARIABLE CONDENSERS MM MBM 

76 10 6 


GRAMOPHONE EQUIPMENT 
744 . 


MODE 
CHS! 


LATEST ARRIVALS 4 eed REQUIR [ mn A me " Handsomely finished in Black Wrinkle 
M . £213 ' t nts « 4 have , with Chrome Ribs. Special Rotary Dual 
sil — , al q f t action switch in case. 6 feet high quality 

. ‘ es : ne Ap cable 
MAINS TRANSFORMERS right ting ress, 30 Canmanses fee mS ; Prices 

’ — : r Mode! CHS! 

Low impedance £5 15s. 64 
Mode! CHS! 

High impedance <6 6s. Od 


These Microphones carry the full 
LUSTRAPHONE gucrantee ond are 
obtainable at your dealer n event 
of difficulty please write to:— 


eas" LUSTRAPHONE 


Microphones 
for all requirements 


I’ Rimrose 0 
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NEW AND BETTER 
HI-Fi- EQUIPMENT 


Can now be heard. 


ROOERS 


SOUND SALES 


LEAK 
AOOUSTICAL 
OOODSELL 
ARMSTRONG 


WHARFEDALE 
TANWOY 


BARKER 


900 pMANS 
Ax 
MADE ORAM 
RE ER ore. AKER CABI 


NCRETE RSER Sarr ES 
DECCA 


HOLLEY’S RADIO STORES 


285, CAMBERWELL ROAD, 8.E.5 
Phone RODney 4988 


THE “FLUXITE QUINS” AT WORK 


oa EN 


FLUXITE 


TO CYCLISTS! 


he FLUXITE GUN PLUXITE «her 
4 rice 26 


' 
megane G200 ANNOUNCES 


' nPORT pent Enquiries invited 
‘ NIOWN STREET 
ARTHUR HOILE "sire 88 


ELUXITE 


SIMPLIFIES ALL SOLDERING 


4 for Book on the Ar ontwaey one 
4 cA HA , z 


uw ‘ f NITE. Price \id-co 


FLUXITE LTD. (Dept 
BERMONDSEY STREET, OHDON s. E.1. 


RESISTORS 


of a types available 


detailed list 


D. ROGERS 
30 Lewisham Road, London, S.E.13 


THE MFAVES HG 120 
RADIOGRAM CHASSIS 


THE #4240 FS COMPANY 
1 Alcester Road, Birmingham, 13 


LYONS oS Ltd. 


” Avesonss GENERATORS 


b PRICE 47 4. 
INDICATOR UNITS TYPE 6 


~ PRICE 
RECTIFIER UNITS TYPE 44 


PLUGS and SOCKETS. 


AF and A 
Ve ape 


A 


3 GOLDHAWK ROAD (Dept. M.W.) 
SHEPHERDS BUSH, LONDON, W.12 


Telephone Shepherds Bush 1729 


ALPHA OFFERS 


VARIABLE CONDENSERS 2 gang 
005, 7+ each 0035. 63 each . 3 gang .0005 
7-ea 2 gang .0035 midget with dust cover 
86 ea 

INSULATED SLEEVING. | and 2 mm 
Brigt s, Id. yard 

TELEROD T.V. AERIALS ndoor 

H em or Kirk O'Shotts, 29 


MAINS TRANSFORMERS ETC 
g 200220240 P r 
4 v 2A 6 
NEONS. Type 
SeANELL.SO Bs ~ yma WwiRE 4 swe 
6 sw 16 swg.. 29; 40 swg., 3- 


SPECIAL toe vOANeS 
29 633; 
463 54 4- 
V9 4-; VUI2 A 4- 
VTI2 1868 66; VT9I 76: 
66;VT AV6é 
CONDENSER CLIPS Aerovo 
2- doz andard ijin., 4- doz 


VIEW MASTER. Envelope! 
Kirk tts, $< 


RECTIFIERS. |406 86 each W611 - each 
MOULDED MICA CONDENSERS. Sr 
ype w 20 pF. 50 pF. 100 pF 300 pF 
pF, all $6 doz 
HEADSET C+ yp epee High 
each 
TUBULAR CONDENSERS 
000 v.46 doz 0! mfd { 
nf 9 -doz 
SPEAKERS jin. 129; 35 
126 ; ¢ 136;8 146; 10in 
576 
WIRE WOUND CONTROLS $a) 
) . Ok 20k 25ki), 29 each 
NOGLARE T.V FILTER hanges any 
rdinary s« » a Black Screen set. improves 
2 vv fit any size or shape of screen 
2 Jownwards, 96 each 
co- AXIAL PLUGS AND SOCKETS 
Pye type jin. cable, 7 - doz 
BULL SoS “CLIPS Instrument type, 4- 
z attery charger type, 7 - doz 
Canon TYPE youve CONTROLS 
2k Ok 20k6), 25kt? 
00k 1 each 
INTERVALVE b> tarts Type 
LFII4, 3 a each A 
ype, 3 I! each 
} paper tgp ms ETC 
66 each. Ma y,6v..4 pie 
Ma y Vibrat 2 
6 A.. 226 each 
visaaron peer ge ot py 2 
60 6 eact ~hoke tc match above 
6 Sh 0 mA... S - each 
TRIMMERS. Philips 330 pF. and 
oncent ypes, 10d. each. Pre-set 
éd.ea 
oe orren. Volume Control Morg 
eg. w S. short spindle, 3 -each 
PF SILVER MICA CONDENSERS 
50 p OpF.. 360pF., 180 pF.. 1,000 pF 


a VF each Many other sizes available 
Please me th paper hen ordering 


ERM b th order or C.0.D List 


Please include postage 
nder 20 -. 1 6 under 40 


ALPHA RADIO SUPPLY CO. 


5 6 Vinces Chas., Victoria Square 
LEEDS 1 
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THE LATEST 


\W iT ra lormer 


Frame Transformer, 
Focus Coil, Deflector 
Coil, Linearity and Width 
controls are available for 
wide angle tubes 


Full details on request 
Please send S.A.E 


3-WAVE BAND COIL seen 


50; 200—550. and 900-2000 


iP 
PRICE 1 (plus 12/10P.T.) 
30/- © 


ALLEN 


COMPONENTS LTD 
CROWN WORKS, 
197, LOWER RICHMOND ROAD, 
RICHMOND, SURREY 
Phone : Prospect 9013 


New “a8 


EX GOVERNMENT BARGAINS 


6 


A. T. SALLIS 


93 North Road, Brighton, Sussex 
© Ls Oe 


JuNE, 1952 


| CABINETS & CHASSIS 


MAGNETIC TAPE RECORDERS 
and COMPONENTS 


WILL DAY, LIMITED 


19 Liste Street, London, W.C.2 


4476 


SENT BY RETURN 


et Radiogram 

nplete kit of parts 
diagram £10 15 0 | 
ci2 10 0 | 


CABINETS OF DISTINCTION 
Send 6d. for our new illustrated 
cabinet catalogue. 


AMPLIFIERS : 
4 to 1S watts from £3 19 6 


LEWIS RADIO CO. 
(Dept. 652) 
322 HIGH RD., WOOD GREEN, 
LONDON, N.22. 
120 GREEN LANES. PALMERS GREEN, 
LONDON, N.13 
oo Bowes Read 
Phone Bowes Park 6064 


MANUFACTURERS’ SURPLUS BARGAINS 


TRS. RADIO 307 WHITEHORSE ROAD, W. CROYDON 


SILICON DIODES, 36 


COPPER INSTRUMENT WIRE 


AN 
EN 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 


| Convert that old 


Gramophone 


into = OBSOLETE BRADIOGRAM ; 
MODERN @i/-.wave”’ 
RADIOGRAM 


CO POWERFUL RECORD PLAYER 


quer" 
Sk st b 
yy DESIGNS” Book gree full dexaite 


}- 


POST PRee 


RADIO CRAFT 7 


PRICES TO BREAK DOWN 
SALES RESISTANCE! 


POWER UNIT No. 10. Complete unit 
embodying dynamoto elays, etc nput 
t 6 volts 5 amps 150 volts 

. 300 volts 70 240 milliamps 

30 5 Dozen lots, carriage 


Brand new 
5 


shields 


tolerance 


SCP! CATHODE RAY TUBE IN 
ORIGINAL CARTON. 6in. Electrostatic 
Veg 63 v O06 A HT. 4000 v. max 
tensifier gives high definition. Trace colour 
green, short persistence £166 
BATTERY CHARGER-METAL RECTI- 
FIER TYPE WESTINGHOUSE Input 
00 250 v j v. at 16A. variable 
st about £80 OUR PRICE £12 
SG e Cc. METAL RECTIFIER I3VI. New 
ck é¥ A. $ - each 
T 1184 vaaers Se Famous ex-R.A.F 
2.2 : tched bands Complete 
with l d 15 valves. 476 plus 126 
a 


H.R. HEADPHONES, 4,000 ohms 126 


BALANCED ARMATURE EARPIECES 
ovt. H et 1 ade Make excellent mi —_ 
t f or 33 ~ doz. (carr. paid 
THROAT ‘MICROPHONE 1- each 
roph e ost 6d 
G.E.Cc Gannannure CRYSTAL 
DIODES, Midgec 516 «x 3/16 in. Easy-fix 
wire ends. 36 each. Post 24d 
7080 ohms CO-AXIAL CABLE 5 mm 
dia. 7 0076. polythene insulation, ideal for 
T.V. Aerials. Brand New. tid. yd. (€4 
per 100 yds 
as oes FEEDER 300 ohm 
ew Stock d. per yard 
MILLIAMMETER 2ir Square Flush 
nA scale. 146 each 
AERIAL RODS Zin. long fin. dia. Any 
er f sections can be fitted together 
doz., 9- half gross, 16- 
VALVES 
954 v 
C.W.O. only No C. O.D. Post Orders 
nly 
All Goods New and Guaranteed. Money 
Refunded if Not Satisfied 


CALDER’S 


10, PICKFORD STREET, 
MANCHESTER, 4 


SPECIALISED REPAIR SERVICE 
WEBB'S Radio 


specialise in the repair and 
alignment of complex 
communication receivers 


American 

etely overhauled 
specification 

tuning range 
sensitivity 

LPs, and 
signal/noise —A.V.¢ 


Recognised Service Agents for 
EDDYSTONE, RCA HALLICRAFTER, ete. 
WEBB'S RADIO 


14 Soho Street, London, W.!. Gerrard 2089. 


Wirecess Wor 


ication fr 


Lar * ea sue 
()LOSTER AIRC 
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Perran 


eference 


R APT 


have 


mn 


GALPINS 


ELECTRICAL STORES 
408, HIGH ST LEWISHAM™ 8.£.13 


— whe \ r le ham Hospua 


TERMS CASH ss RDER xO COD 
A)! e0ods sent on > days approws! agamst cash 


EARLY SIN AY THURSDAY 


EX-RAF heey pl Cpeevenvans. 24 

v D.¢ cycles, | phase at 
450 watts out t rs on with step-up trans 
to 230 volts, €9 10 - each. carriage 10 

MAINS” TRANSFORMERS NEW), input 

200.250 volts t of 10 volts, output 3$0/0/350 

53 s 8 amps twice, 4 volts 

0 - each arriage 36 

amps 6.3 volts 8 amps 

volts 4 amo 70 - each 

nput at above, output 

amps 6.3 volts 8 amps twice 

its 4 amps, 5 volts 4 amps 

rf. wound to (eleetroni« 

ts 250 m amps 4 volts 

ts 8 amps, 026.3 

rage parc another 

$00 350 0 350/500 volts 

an 1263 volts 2 

twice 1S: each, carr.3'6 

SWITCHBOARD ‘METERS, n. scale moving 

oniy Ot tyoedy 17 6 each, post 


EX. RADAR MAINS TRANSFORMERS. 230 
50 cycles phase, output 4,500 5.500 
approx 80 m amps, 6.3 volts 2 amos, 4 
2 amps, 2 volts 2 amps, these transformers 
ew immersed in o can be taken out of the 
sed as television transformers civing 
] amps overal! size of transformers 
44ie 4in. and Jin Jin 
7$,- each, carr age paid 
ROTARY CONVERTERS, 24-28 voles D< 
nput. 1.200 volts 70 m amps, 0.C. output, 10.- 
each, PF 
MAINS TRANSFORMERS (NEW) suitable 
for spot welding, input 200 250 volts, in steps of 
10 volts, output suitably tapped for a combination 
of either 2468 10 or 12 volts 5070 amps, 95/- 
each, carriage 7 
AUTO WOUND VOLTAGE CHANGER 
TRANSFORMERS, tapped 0 110200 230 voles 
350 watts, 55- each, post |'6. as above but 500 
70/- each, carriage 36 ; as above, 200 watt 
40/- each, post 16 
RECTIFIERS (NEW), DC. output 37 volts 
complete with mains transformer 230 
nput 50 cycles | phase output to match 
ae voltage for the rectifier, C18 per set 


ex- NAVAL ROTARY CONVERTERS, |'0 
volts D.C. input, output 230 volts A.C. 50 cycles 
ase, 250 watts capable of 50 overload 
weight [Olb. price €10 10/- each, carriage forward 
ELECTRIC LIGHT QUARTERLY TYPE 
CHECK METERS, al! for 200/250 volts A 
50 cycles | phase, 5 amp load, 17/6 each, post | 6 
p 21 - each, post | 6, 20-amp load, 28/- each 
MAINS TRANSFORMERS (NEW), 200 250 
volts input, in steps of 10 volts, outputs, 0, 6, 12 
24 volts 6 amps, 42/6 each, post 16. Another as 
above but 10-| 2 amps. $5/- each. post 16 ; another 
as above but 25 30 samp. 78 - each, carriage 3 6 
another, input as above, output 0 18/3036 volts 
éamos. 47 6 each, post 1 6 
EX-USA w.o ROTARY TRANS- 
FORMZRS, |2 volts D0. nput 500 volts 
SO m amps, 275 volts 100 mamps D.C. output 
omplete with smoothing switches, fuses, etc 
as new ity ee ote 2 6. can be run on 6 
half the ed output 
SYNCHRONOUS ' HP. MOTORS, com- 
pie with cy sere or gear wheels 200250 
MAINS TRANSFORMERS 30 vv. input 
1150 v.. 200 mA, 6.3 v. B amps, 5S v. 2 amps 
23/- cack 
PRE. ey tg + 1- SLOT METERS, 200250 
volts alibrated at id or Id. per unit, 5 
1, 45 - each, 10 amo load, $7'6 each 
MAINS TRANSFORMERS (NEW), inp’ 
( {10 volts, outputs 350/0/350 
5S volts 3 amps 
16 ; another 
volts 8 amps 
16; another 
volts 150 volts 4 amos C.T 
6.3 volts 4amps, C.T., 5 volts 3 amps, 47/6 each 
nothor 4250/4225 voits 160 m amps 
T twee 5 voles amps 


Please note: Al! Transformer prices have 
been increased by 10 due to rises in cost 
of materials. Prices quoted in this a vt. 
supersede al! prices previously quoted 


: 
4 
: 
: 
: 
: 
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“SURPLUS 
BARGAINS 


MANUFACTURERS & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 


we fer for imme e delivery 


NOW AVAILABLE 


LARGE STOCKS of RESISTORS 


ALL VALUES i i‘, 2, end 3 WATT 


| Low and High Resistance Headphones| 


EX WO. AERIALS.BRAND NEW. CAN 
ALSO BE USED AS FISHING RODS 
12 Tt. Ligat Sieet Aeriats in 3-4 ft. sections 
mrew-in or plug-in type 


q Electrolytic Condensers—All Types ] 


WHOLESALE AND EXPORT ONLY 


RADIO MERCHANDISE 
COMPANY LIMITED 
65, Farringdon Road, London, E.C.1 


Telephone HOLborn 6377 Quote Dept 


THE PERFECT FAULT FINDER 


NEO ELECTRICAL INDUSTRIES LTD 
MANCHESTER 4 


GREAT SUMMER 
BARGAIN SALE ! 


WEST END RADIO LTD 


FOR RADIO BARGAINS 


LET Y ABINETSIN WALNUT 
£7150 


“yy iv 
MOTORISTS BARGAINS 
Ma 


‘ 19 ¢ 


WEST END RADIO LTD 


4, LISLE ST LEICESTER SQUARE 
LONDON, WC. Phowe GER 731 


pen all day >a 4 at presen 


3-Speed Auto Changer 
Desks from £15.11.6 


Lates COLLARO unit $3RC521 in an 
attractive table desk covered lizard art 
leather r y i 


Chancery GPX 
LP. S3/e3< 


W.B. Stentorian loud speakers, l0in., 
and 15 ohm, 446 


The Gramophone Amplifier 
‘ nding wu rfort ‘ d economy t 
r-ampliner 
nd dings 
nal dets t free) show how 
make oth units for about £19. Or 
un bu he mplete and ready for 
at 22 gms ill sp fica " nm request 


Decoa Sareqnane and Pick bi 
3 1p 

“£3187. MI 5 Sanentoeleall n 

£6 8 6. XMS i Up, two high 


QUALITY MART 


8 Dartmouth Park Avenue, London, N.W.5 
Mail Orders Only Gulliver ti}! 


BRASS, COPPER, DURAL, 
ALUMINIUM, aga 


> BAR WIR 
3,000 ST ANDARD STOCK ‘SIZES 


H. ROLLET & Co., Ltd. 


6, Chesham Place, S.Wit 


OPPORTUNITY 
FOR GO-AHEAD 
MEN 


We are employers, with no wish to be 
supervisors. We have openings wait- 
ing for first-class men who can work 
on their own initiative, and who are 
out to make themselves a big future. 
If you have these qualities and if 
you are an experienced Mechanical 
Draughtsman or Design Engineer, 
Senior or Junior grade, we would like 
you to join us on the development of 
domestic Radio and Television in our 
modern tactory near London. Write 
now, stating experience and salary 
required to:— 


BOX 130, Gordon House, 
75 Farringdon Street, 
London, E.C.4 


ADCOLE 


(Regd Trad “ort) 


SOLDERING 
INSTRUMENTS 


means 


SOUND soints 


ior 


SOUND Equipment 


Reduce your 
H.R. JOINTING FAULTS 


Any volt range supplied 
67 to 230250 


Designed for 
Telecommunications 
Radar - Wireless 

fr Assembly - Main- 
tenance, etc. 
MADE N ENGLAND 
bit Standard Model 
Jia. bit Standard Model 
etachable Bit Type (Factory 
Bench Line 
Heating time : 90 seconds 
sumption : 25 watts 
he 4 om 
ta enrtt nstruments 
9 mnches 
High tempersture 
ood temperature control 
Handle unaffected by clement 
temperature 
Registered Desigr 
» Aae 
Write or Telephone 
Sole Manufacturers and Distributors: 


ADCOLA PRODUCTSLTD. 


Sales, Offices & Works: Cranmer Court, Clapham 
High Screet, London, S.W 4 MACaulay 4272 


NUTS, BOLTS, SCREWS 
AND WASHERS 


‘l (OMICM PLATED 
SET 305 (Size 2BA Assorted 
! rw 


wok washers ar 
All r Average Contents, 450 


ecos 76 “ 
SET 306 Gizce 4BA Ae 


washe 
Contents 600 Pieces 
SET 307 \Sive 6BA). Ax 
a. wit ain hex ' 
washe " washer 
Average Contents 750 Pieces, 76, 5 
. A 


oh anywhere tm 


BERNARD F. WADE LTD. 


2 WELLINGTON RD., ILKLEY YORKS. 


likley 1767 


ENERAL ELEC TRI 
Cover ay 


Wiretess W 


¢ va 


LD 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1 


(Oxford Street End) 
Tel: GERrard 8845 


NUSOUND FIDELITY-TEN. The | 
pe guality Amplifier All Triode 
P PX4 output Frequency response 29 


J continuing up to $0 ke 

ty 20. nv for max 10 w 

onic distortion .! per cent 

20 d.b. neg. feedback 

and Bass contro! 

4x 9x 7iin. high. AC. mode 
ahs oat FEEDER UNIT. This is our latest 
our ange, and employs a s het 

with tw F. stages and variable selec 
ty cor ) ving bandwidths of 7-10 and 
4 kas The wu covers the medium-long 
and short wavebands and has a large itium 
nated dial. Price 17 gns. inc 

RETAIL TRADE ENQ »N ABOVE ITEMS 
PLEASE SEND STAMP FOR LEAFLETS 
NUSOUND QUALITY AMPLIFIERS 
8)-WATT OUTPUT.—PP 6V6—indepen 
Jent bass and treble boost and cut—switch fc 
neg feedback—provision fo 

freq response 25 ¢ 
t vum B80 d.b. down at 
14 db sensitivity 05 
ly “is 17 6. Also available with 

‘ P Price C17 10- 

NUSOUND REFLEX CABINGTS.~f or 
4 speakers 99-; Ie 

red p< sh finish mahogany 


t of all our products 
watt Amp A 
412; TRF. Pre 

€7 126 ; 3 station Pre 


; two-band variably cuned 


ot contro! pre-amp Unit tone 
rols, 4576 
aml lpg EQUIPMENT 
33 « r motor 
Stnd. Liweight 
- r L weight, one hand : 
Head 71.8. rans 18 -. Fibre P up 4432 
ns. 28- Two-speed Stroboscope | 
Standard 253 Miniature 
Type A Adaptor 81 
Heads 592. Decca XMS Pup 
hancer Attachment 726 
486 Connorsseur 
neery Atal P 


and P ug ‘ Deck, 3-speed motor 
auto-stop, [ cs SP up €13 168 

E.H.T ee 69 kv 6 
EH T. Co 

We stock a full range of Wharfedale & Good 
mar speakers and accessories.) TV and 
ra st 4d. (Please Add Postage ) 


WE SPECIALISE IN 


VALVES! 


(AT B.O.T. PRICES) 


RETURN OF POST SERVICE 


CITY & RURAL RADIO, 
101, HIGH STREET, 
SWANSEA c 
Telephone : Swansea 4677 
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| = mas AR 


Instrumeni 
Repawers 
he 


Industry 


pistered post t 


ag GLASER 


Electrical Seoeataen Repairers 
{a af . ‘ 441 CITY ROAD, E.C.! 
— = . ~~ a to 5 Mone - Tel. Terminus 2489 
Marna ’ 
Cc. T. CHAPMAN. Renatenet LTD. 
RILEY WKS. RILEY ST.. CHELSEA, S.W.10 me experi ve 
Pape Po work ts esner xerence, Variable Voltage ; 

Jemonstracion at Webh's Radia, London, 4 FEW vacancies exist in the resea AT THE TURN OF A KNOB! 
Saeli & Haines, Lia. 32 Wes - c., Swansea Bos 8 : masore F : a wit > A. ; ny 3 ae: rat er 
1 ZERO” 

LIMITED UMBER. "AVAILABLE 

at a 99 6 Carr. Paid 
SERVICES, 17 Newtownards Rd., Belfast, N. Ireland 


TRANSFORMERS ©. 
West Lond 
edue >. . ‘ . ~. anic London County Council 
FOR ALL PURPOSES atrial electra 4 
SINGLY OR IN QUANTITIES | || Entwiedge of electro Norwood Technical College 
FROM OUR STANDARD RANGE ind pay. Write ng it 
OR TO YOUR SPECIFICATIONS ata seo vesoathe a Training in Radio, Radar, Television 
GOOD DELIVERIES mogurie for the and Electronics 
REASONABLE PRICES for And ser er “ex Day and Evening Classes in preparation for 


perk : ve - eate ese rad Brit. RE City and Guilds Examina- 
We have a a deg e rewinds t manent and 5 ' e appolr ent ? tions, P.M.G. Certificate, R.T.E.B. Radio and 
a2 r service and a better exce packs. - , Felaviclon Sorvicien Certificates 


se htc bP LN 


) 


be b ‘ ts with your aaa ea f 
1 . deapench . c we ¢ : Also special courses in Radar, Television 
~ gy # a a ~ ~ Electronics (Instrumentation) 
P. ‘HOWOR I MM vices. Enalish Ele 3 {; | London fees for full-time Day Classes : FREE 
’ — . f under 18 years, £20 per year if 18 years or 


51 POLLARD LANE - BRADFORD iggy nm tel gpl rver 


Tel 37030 i pL ! , e e Further particulars from Secretary, Norwood 
pa be . etot 3 Technical College, West Norwood, London 
n la t E.27 Git) 


— 


Beene RST MENS | eee or See ce “SENSITIVE TRY RECEIVER 


with Automatic Gain Control 


npares very favourably with a super-het and 
t can be built for as lictle as Seven Pounds ! 


Why not send to 


: | SMITH'S 
a, na it pment: ) : met ‘ve : OF 
APPLICATIONS —SIMPLE—POSITIVE] Set _conmmen, oretemny ene” EDGWARE ROAD 


SELF-LOCKING. MADE INA es sho a figher | —* 
VARIETY OF TYPES AND SIZES age Ry ao wilt The Component Specialists 
SPECIAL FASTENERS TO sult all <1 of ‘giant? ohatedin Ca . the complete, priced, list of the components 
- ) < cm 3 Nationa ertifica used by the designers ’ We can also supply a 
CUSTOMERS REQ REMENT r erring, sala essed a reprint from the October and November 
WIDELY USED IN’ THE RADIO € da lificatior oe — a Wireless World" (price I+ post free) which 
INDUSTRY ~ ; - as , ee ann.&? ty onne ~ gives a full description of this Amazing Receiver 


ustreted brochures and ether informat ne experimental oficer “minmum “ane 8) | ML L. SAAITH & CO. LTD. 
is * Gert. - ww cower. a p te are ane eed ke et es | 2879, EDGWARE ROAD, LONDON, W.2. 


Oddie, Bradbury & Cll i Southampton] | Selonht Secs, fusem'y, Sat Par™ is,fe | "Teams sk mewn w ¢ emer can 


Near Bdqwere Road Stations, Metropolitan and Bakerioo. 
Te! $588) Cables teners >uthampton eg 
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HAVE YOU 
EVER BUILT A 
RADIO SET ? 


Whether you have or not, 
why not try building the easy 
SUPACOIL 
way 


We supply full simplified instruc- 
tional details for building sets, 
units, etc. for a purely nominal 
charge and as an introduction 
to our simplified constructional 
system our latest 


CONSTRUCTOR'S 
HANDBOOK 


(Price 26 only) 


Incorporates complete details for 
building a 


CHEAP, HIGH - EFFICIENCY 
COIL PACK 


together with 


14 CIRCUITS 


AND 
ILLUSTRATIONS 


of Receivers, Amplifiers, etc. 
which YOU can build 


Lots of other information too ! 


DON’T DELAY 
Send 2/6 now for our 
LATEST HANDBOOK 


Obtainable only from »— 


SUPACOILS MAIL ORDER OFFICE 


98 Greenway Ave., London, E.17 


THE 
SERVICE ENGINEER'S 
FIRST CHOICE 


Wrretess Worip 


] RAUGHTSMEN are in 
peint iment with EM 
tories t iscuss the severa 
availabie in their drawing 
vacancies exist far both mechan 
mechanical 
equipment 
prospects; confidential * 
and arr angements 
interview { necessary 
arrangements 


Personnel Department 
Biyth Rd.. Hayes, Middlesex 
PPLIC ATI ONS are invited by 
of m posts in tt 
r SigQa.s (Xp 
assist in one of 
| experimenta! 


rade 
radar systems D 171,/52A 
systems D 172/52A; 2, git lect 
ation design of ja: ratio receiving and trar 
tal . Tadic telegraph ter 
approach and 
experimental! end 
work associated with small elect 
mm, hines for machine telegraph 
2A; development and 
mobi le and portable rad 
tions D 175/S2A; 5, engineer 
| Ugations modern uy rire t 
ine equipment D 176/52A; past 
at Ruislip; pasts 1(b), "3 4 and 
|} ham. and post 3 at Kidbrooke 
| have &@ minimum Higher 
Pp 


2) wutun 
and knowledge of 
signals equipment wouid be an advantag 2 
will be assessed according to age, qua 

exper ence and location within 

nclusive ranges’ Experimenta 


obtainable 
r | Ser 
Scientific er (K) ack 
ing é &.W.1. quoting Reference N 
date 14t h June. 1952 
SITUATIONS WANTED 
TP RtEvision and radio service eng 
position 
RAB 
ADIO. television test servi 
years’ factory experience ‘ 
| mene on Continent, British, Contir 
Box 878 
y HF. research Sraduat e -! remost 
hang e fr om i techn 
statist 
ontacts overseas, wi 


tative, preferably 
Box 6884 


Se FOR SALE AND WANTED 


£1 000 Da 
6/7.000 sq ft 
central heating 
£26. o 
| APPLY peapror. | & Co., Se 
Goodge 8t., iseum 6307 
I OURMENOUTR Unopposed 
banding residentia ale 
electrical hold prope 
iviews): valuable distr 
ing turnover. audited a 
£6.950, s.a.v.—Details 
Rench & Wright. Cross 
Tel. 43216. Hants 


PAINTS, CELLULOSE. ETC 
AINT spraying handbook 3/6. m 
lose and synthet 
requisites s app i atalogu 
Brooks, 53 arold Wood, Ror 
PATENTS 
proprietor of British 
entitied ‘* Electronic Tube 
or otherwise to ensure p 


: 
Britain Inquiries to 
14, East 
1s 


t free 


Paten 


Jackson Bo 


TECHNICAL TRAINING 
Oe & Gul} ds (Blectri cal, etc.) 
terms 


giving details of 
radio. televimon 


an 
Train with 
electronic 
Institutes 
33 Grove Park Rd 
Chu wick Saaz (Associated with 


examinations 


mand insta 


neer req 
South Coast area preferred.— Bk 
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THE NEW HIGH-FIDELITY 
EQUIPMENT YOU HAVE BEEN 
WAITING FOR! 


GARRARD DUAL-SPEED (78 and 33)) 
GRAM. UNITS incorporating superior 
type A.C. motor mounted on unit plate with 
speed switch and lightweight pick-up arm 
Complete with two latest type, 3-pin, plug- 
Decca high-fidelity magnetic heads for 
and L.P. Lim = number only. Price 
2, carr. and pa 
COLLARO iSreen “AUTOCHANGERS 
model 3RC52! for 334, 45 and 78 r.p.m., plays 
nine records, reject mechanism, beautifully 
finished unit plate Sin. x 12)in., A.C. oper- 
ation. Price with one dual-purpose Acos 
GP27 hi-fi crystal plug-in head, €15 10/6, or 
with two ~ ieee GP27 heads for Std. and 
LP. Biz) 
DECCAA. c GRAM. MOTORS, adjustable 
for 78 or 334 v.p.m., &4. Ditto, with switch 
giving 334 = and 78 instantly, 466.6, post 
- at pack. | 
NEW TYPE CHANCERY PICK-UP 
finished in beautiful iworme, complete with 
3-pin plug-in Acos Crystal heads Price 
with Sed. or L.P. head, 30/6; with both 
heads 44168. Post etc.. 26. The heads 
which have same fitting as Decca XMS wil! 
therefore fic Decca Record players and Garrard 
Autochangers Price 376 each, post paid 
SYMPHONY Wo. | (AMPLIFIER) by 
N.R.S. The most versatile domestic high 
fidelity audio amplifier on the market to-day 
S-watts output, 3 or 15 ohms impedance 
independent control of bass, middie and top 
separate scratch cut control, negative feed 
back, hum inaudible. For A.C. 200-250 v 
Input for standard and high-fidelity pick-ups 
also Tuner (power available). Price 10 gns 
carr. 5/- 
SYMPHONY No. 2 Mark I! AMPLIFIER 
New model with 10 watts Push-Pull Triode 
output. Breath-taking realism, hum inaudible 
Woden mains-transformer, choke and output 
transformer matching 3, 7.5 and 15 ohms 
Input for ordinary and hi-fi pick-ups. Same 
unique tone contro! system as No. | A truly 
magnificent instrument for only 15 gns., 
carr. 5 Available _ —— Control 
Panel on flying cable, 2 extr 
BASS REFLEX CAB NET 
superb bass response and top, jin 
patent acoustic timber Full instructions 
and al! parts incl. lining felt supplied, Bin 
speaker model 2ft. 6in. high « Ift. Jin. wide x 
Ife. deep. Price 85)-; 10in. speaker mode! 
(larger), 97/6 ; |2in. speaker mode! (larger) 
1076. Any _ above supplied ready built 
76 extra. Carr. in either case, 7/6. 
DEMONSTRATIONS. We are open for 
demonstrations of all our advertised and 
other lines from 9 a.m. till 6 p.m. daily inci 
Saturdays. We respectfully suggest you call! 
and see us first—it will save you time and 
money. Our Chief Engineer im attendance 
for advice on choice of equipment 
IF YOU CANNOT CALL send two 2)¢ 
stamps for full CATALOGUE. TERMS 
C.W.O. or €.0.0. 


NORTHERN RADIO SERVICES 
16, Kings College Ad., London, N.W.3 
Phone : PRimrose 8314. Tube : Swiss Cottage 


KiTs, give 


thick 


RECORDERS and AMPLIFIERS 


Latest 
SS gns. 
Twin Track portables with 12 watt output 
Recording Amplifiers, 6 stage p.p., 14 gns. 
Recording, 6 valve amplifier, 6V6., 12 ens. 
Public Address Equipment New Range. 
Club Model for mic. and gram. p.p., 10 watts 
12 gns. 

Quality Gram. Repr. for new low speed discs 
with Cone var. pre-stage p.p. output, 14 gns 
Portable P.A. in case with speaker, 20 gns. 
Fifteen, cwenty-five and thirty watt models 
Comprehensive range of audio equipment 
Send for new catalogue Trade supplied 


G.L. PRODUCTS LTD. 
Sound Magnet Works, 
62 Plumstead High St., London, 8.£.18. 


Sound Magne Tape Recorders 
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ENGINEERS: 


ENGISEER(ING OPPORTUN (TF 
AM 


144 PAGES 


AMICE 


‘ PASS NO PEE 


Sat ed 
ert SITIES 


BLE. 


187 Shake speare Hee 


PPO 


QUALITY TELEVISION brv-semmened 


10m a EMT. Units 
EMT. and Outpot Transformers 

Line Gy-back ELT. Units 
TELEVISION CIRCUITS 


ird Edition, 26 


HAYNES RADIO Ltd. 


Enfield Middlesex 


Queensway 


oa .\ i } 5) *- 
CARRIES YOUR VOICE 
comepcverte ateae COM VS, 
tactony, sTomes, &¥ 
EASCO 
ELECTRICAL LTD. 


o@ GRIGHTON TERRACE 
LONDON, Swe 


elepres Stleree 


TOROIDAL WINDING 
CAPACITY AVAILABLE 


BEL SOUND PRODUCTS CO. 
Marlborough Yard, London, N.19 


TRANSFORMERS & COILS 
TO SPECIFICATION. 


MANUFACTURED OR REWOUND 
Filter Coils ! a Speciality. 


JOHN FACTOR LTD. 


11 EAST STREET, TORQUAY, DEVON 


CRYSTALS 


— ‘G” 


Wk 
| 
| 


by 

nt J 

Bit 

of world repute 
BROOKES CRYSTALS LTD. 


10, Steckwel St. Greenwich, Londen, 8.£.10 


en 1 
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TUITION 
eining PMG 
ma. prospectus free 


Hu 


“4. a oper 


s Schoo Mar 


No THING succeeds e 
. heve 40 mea tr yea nd 


I Mech E AM Brit. R 
£ it r 


mater Trane 


yr" 


© ava 


“Park Rd. Londor 
ated with H.M.V 


BOOKS. INSTRUCTIONS, ETC 
RI technical pu atior 55 
Peaks f 


CAMBRIDGE 
Radio for Addenbrooke's 
Hospital 


Standardised 


| METERS 


THE 
ELECTRICAL INSTRUMENT REPAIR SERVICE 
329 Kilburn Lane, LONDON, W.9_ Tel. LAD 4/468 
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| MORSE CODE Training 


COURSES ter BEGINNERS 
and OPERATORS, also a 
SPECIAL COURSE for 
passing the G.P.0. Morse Test 
for securing an AMATEUR'S 
TRANSMITTING LICENCE. 
Send for the Candler 
BOOK OF FACTS 
t gives details of al 
Courses supplie 
Mont’ ly Payment 


THE CANDLER SYSTEM CO. 
(SW),5 ABINGDONAD.. KENSINGTON 
DON, ws 


ver, Colorade 1S.A 


CABINETS FOR HI-FI 


AND ALL RADIO EQUIPMENT 
built to specification. Reflexes for Goodmans 
Wharfedale, etc. Consoles for Leak, etc Radio- 
gramsco take allauto units. Combination cabinets 
etc. All made to highest standard 

Private 
THE CHAFFEY CABINET CO. 
50A, CHELTENHAM RD., LONDON, S.E.15 
Orpington 3559 


and Trade enquiries invited 


Telephone 


VOIGT DESIGNS LEAD THE WAY 
\ Ry arvangemeni wit 
PM with 
twin diaph., £40 ex work 
rner Horn the 
£19.10 or £47.10 « 
VOIGT PATENTS LTD. 
Sydenham, 8.6.26 SYD 6666 


TESTOSCOPE Mains Teste” ~~ 


For high and low voitage 
testing :-— 


130 and 100/850 \ 


.. C. NORTHALL 
16 Holly Road, Quinton, nena. n 
Branch: 416 High Street. Smethwick. FP? wort 


COVENTRY RADIO 


Component specialists since 1925 


10,000 


Radio Valves in stock, ail types. Im- 
mediate delivery at current list prices. 
Full range of Ist Grade makes 0; com- 
ponents—Note we do NOT stock 
surplus, only new goods. 


New list available shortly 


COVENTRY RADIO 
189, Dunstable Road, Luton. 


€25 5/- fur the 
to rise 


be Pidelia range are 


“ request 
HOLIDAYS Our Offices 
osedtrom May 3ist-June on 


ANNU AL 
Works will be ob 


2 Ambarst Road, Telscombe Cii@s, Sussex 


of outstanding design 


and 


dependable performance 


Please send your enquiries to 


Kelectric [ro 


(A BHRibGE ROAD 


ve, _ornvrbpevyrn “ ‘ 
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RADIO COMPONENT SERVICE 


TRE. coils M_W. dust cored 66 per pair 
TRF. coils ..M W. Air spaced 76 per pair 
1 Fs dust cored 14)., Aligned 15 

FREE feeder unit Circuit for TRE.D.C. coils 


Send stamp to-day to 


Radio Component Service 
68 Chesterfield Road, Leyton E10 


early 


G 


TELECRAFT 


AERIALS ENSURE THE 
BEST TELEVISION 


ae ONE AND SEE FOR | 


YOURSELF 


AUTOMATIC SWITCHES— 


ELECTRIC CLOCKWORK 
| to 100 AMPS 7 to 35 DAYS 
From 35 = EACH 


All guaranteed for a year 
Write for Uustrated Nets 


DONOHOE’S (Timers), 6, GEORGE 57. 
AORTH SHIELDS, NORTHUMBERLAND. 


B. & H. RADIO 
EAST STREET, DARLINGTON 
COILS FOR M. & L. PORT- 
ABLE RECEIVER 
includes frame aerial, oscillator 
coils and complete diagram 
445 KC S. MINIATURE 1.F.S 
per pair 


ones & TREBLE SEPARATOR 


Mod. A 6D6 per octave 

Mod. B 12D6 per octave 
SCRATCH FILTER 

BASS & TREBLE TONE CON.- 
TROL UNIT 

VARIABLE SELECTIVITY 1.F. 
TRANSFORMERS per pair 
INTERFERENCE SUPPRES- 
SORS (ex-Govt.) 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR THIRTEENTH 
YEAR AND STILL ~ 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com- 
pleting our appropriate study course 


Become an 
“ENGINEER ADVENTURER” 
and join the battle for production in 

this New and again 


Glorious ELIZABETHAN era! 


A.M.Brit.1.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams, etc., etc. 


and send for free 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 


Phone : Addiscombe 334/ 


m=THE MODERN BOOK CO. 


The Radio Amateur's Handbook. By the 
ARRL. 1952 edition. Price 30s. Postage 
Is 

Television Engineers’ Serguine Manual 

y Molloy (ed.). Price 42s ostage 9d 

Amplifiers. By G. A. Briggs. Price 15s. 6d 
Postage 6d 

Thermionic Valve Circuits. By E. Williams 
Price 21s. Postage 9d 

Short Wave Wireless Communication 
By A. W. Ladner and C. R. Stoner. Price 
50s. Postage 9d 

Proceedings of the National Electronics 
Conference. 195!. Vo! 7. Price 42s. 6d 
Postage 9d 

The Organ 
Postage 9d 

Encyclopedia on Cathode-Ray Oscillo- 
scopes. By Rider and Usian. Price 75s 
Postage Is 

Wireless Servicing Manual. By W. T 
Cocking. Price 12s. 6d. Postage 4d 

F dations of Wireless. By M.G. Scroggie 


By W. L. Sumner. Price 30s 


CABINETS 


Your enquiries are invited 
for all types of 
RADIO AND 
TELEVISION CABINETS 
S. FISHER LTD. 
390 Hackney Road, London, E.2 


Tdephone: SHOreditch 485 


Price 12s. 6d. Postage 6d 
Introduction to lectronic Circuits. 
By R. Feinberg. Price 18s. Postage 6d 
Magnetic Tape Recording. By P. A. Tarry 
Price 6s. 6d. Postage 4d 
Ulerasonic Physics. By E 
Postage 9d 
of Line Communication. By 
ignals Yolume One Price 
20s. Postage Is 
Brimar Radio Valve and Teletube Manual 
No. 4. Price $s. Postage 6d 
Radio Valve Data. Compiled by “ Wireless 
World.” Price 3s. 6d. Postage 3d 
We have the finest selection of British and 
American radio books in the country. Com 
plete list on application 


19-23 PRAED STREET 
(Dept. W.6.) 
LONDON, W.2 
PADdington 4185 


G. Richardson 


‘ 
: 
' 
- 
3 
- 


Wire! 


INDEX TO 


TRANSFORMERS 
COILS sic allie 
CHOKES | 


INVITED 


FINE WIRE 


WINDINGS 


RANSFORMER x 


AN ~ MENT eT 
RADIOMENDERS LTD. 
123.5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 


EST 93) 


I 


WorLD 


ADVERTISERS 


ex a] Ltd 
Radio (1943 
plas (Sale 


est End Rad Ltd 
. tingt e Brake ¢ 
- aon we 


RELAYS 


AND 


KEY SWITCHES 


LARGEST EX-GOVT. STOCK 
IN GT. BRITAIN 
600-3000 Relays — Siemens High Speed 
Also A.C. 400 volts 50 cycles 


Telephone Switch-boards 


Telephone 
isets — Government Contractors 


(RELAYS) LTD. 


s 


JACK DAVIS (Dept 


Phones 


MUSeum 7960, LANgham 482! 


Components 


w) 


36 PERCY STREET, LONDON, W.1 


Pusse Lev., Paris Garden, London, 4.5 


apa he Wm. Dawe 


International News Oo 


E 


32 
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LEADERSHIP 


Many know us as) manutacturer f 


quantities of small condensers those ranges 


constant demand for electronic needs and ele« 


trical appliances There are also important 


where giant High Voltage 
ss used, for example 


sections at T.C.¢ types 
. in radio transmitters and for 
industrial power factor correction, are 


designed 
and built. This is indeed « 


ondenser making on 
the grand scale, involving specialised kine ledge 
and experience 


, and demanding skill and prec 
The 


illustration shows tinal checking 


voltage test bay. 


SPECIALISTS IN CONDENSERS 


RAPH 


SINCE 1906 


ONDENSER CO. LTD RADIO Di Tel ACORN 006! (9 lines 


Wireless World JUNE, 
WHETHER YOUR SETS ARE GOING TO 


joints soldered with 


ERSIN MULTICORE 


will not corrode 


EQUAL TO 25 SPECIFIED BY MANUFACTURERS 
YEARS EXPOSURE + /N 50 DIFFERENT COUNTRIES 


Ihe non-corrosive qualities of Ersin Flux 
» Ersin Multicore Solder— 
roved since 1939. During 

upparatus soldered with Ersin 

aw service in the hottest, the 

the dampest parts of the 

omplete success under these 

lifficult conditions, led to 

i by the world’s leading 

television and electronic component 
manufacturers 


NON-CORROSION In addition to its non-corrosive properties, 
GUARANTEED Ersin Flux saves time and trouble by 


removing any oxid 


SIZE 1 CARTONS—5 - RETAIL 


ERSiN | 
Dorie) le 


C 16014 60 40 14 13 feet kag? 
C 16018 60 40 18 37 feet 
C 14013 40 60 13 13 feet 
C 14016 40 60 16 26 feet 


MULTICORE SOLDERS LTD., MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS + BOXMOOR 3636 


